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since Nero... 


Lixe THE MAGNIFICENT BATHS erected by the Roman 
emperors . . . the mere term, “American plumbing,” has 
become a legend, evoking admiration and awe in all 
languages. Yet impressive as our creature comforts may 
be today they are soon to be superseded! 

Superseded and forgotten because of the progress af- 
forded by relatively new structural materials . . . Durez 
phenolic plastics and resins. These have directly inspired 
the future bathroom visualized for you here by Sundberg 
& Ferar. As Mr. Sundberg says... 

"Structurally, Durez phenolic molding compounds are 
ideal. To begin with, they are unaffected by heat, mois- 
ture or the mild alkalis and acids common to bathroom 
essentials—soaps, lotions, disinfectants, etc. Aesthetically, 
plastics provide a lustrous, satin-smooth finish. As for 
costs, they permit economical mass-production of whole 
units since complicated moldings can often be achieved 
in one simple operation. 

“Thus we arrived at the combination of wash basin 


DUREZ...plastics that fit the jt 


TONAWANDA, 


DUREZ PLASTICS & CHEMICALS, INC. 


UREA 


with really ample laundry and supply 
cabinets on the left. At right, you have 
a plastic shower which folds into the 
wall when not in use. In addition, 
this shower is adjustable in height, 
eliminating the need for shower caps. 
In detail, look what happens to the familiar faucet and 
shower-bead when re-housed in gleaming Durez. Even 
the walls may take on a new face... utilizing Durez 
resin-bonded or impregnated materials, molded under 
low pressure and prefabricated into standard units.” 

Here is another field in which plastics can help Amer- 
ica’s post-war planning to prosper. But first . . . the vic- 
tory! Have you a war-production problem that may find 
a fresh solution in plastics’ versatility? Durez engineers 
and chemists will be glad to serve you. Further, if you 
wish to learn more about phenolic plastics and resins 
...@ request on your business letterhead will bring 
Durez Plastics News to your desk. 


CARL SUNDBERG 
Industrial Designer, 
of the firm of 
Sundberg & Ferar 
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in order to increase strength of con- 
struction. Despite this increase in 
dimensions, the Catalin housing 
weighs approximately 25% less than 
the aluminum casting it replaces! 





The safety-shield of Catalin is the first of a number 
of “wer-preoduction” changes being made by the 
STANDARD MAILING MACHINES CO., of Everett, 
Mass, on their duplicating machines. Equipment 
of this type is rendering important service in 
defense plants and Army and Navy Headquarters 
everywhere. Fabricated for “Standard” by PLASTIC 
TURNING CO., Leominster, Mass. 


In two sections—Section 1 
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... the Specific for 


Manufacturers with ‘Metallic Migraine”! 


Many a priority-pressed manufacturer has turned to Catalin to replace vital aluminum, 
copper, brass or stainless steel . . . and found it endowed with properties all its own! 
The ease, economy and speed with which Catalin parts may be put into production, 
the fact that its casting processes preclude the need for expensive molds or molding 
equipment, its imperviousness to moisture and lubricants, its excellent chemical 
resistance and electrical charactéristics—all these make the change to Catalin a 


natural “first step’ in many a conversion program. 


Whether your problem is an immediate one or a planning for the future—be it a 
single part or an entire product—our engineers and chemists will work with your 
designers and make expert recommendations as to which of Catalin’s several mate- 
rials and processes will give you the results you want. 


CATALIN CORPORATION «+ ONE PARK AVE « NEW YORK N. Y 
“Catalin” is a Registered Trade-Mark 
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During this crucial time it is impossible to sup- 
ply all the demands for Reed-Prentice Plastic 
Injection Molding Machines. Essential mate- 
rials are being put to other uses, more vital 
to our country’s needs. In spite of this condi- 
tion, Reed-Prentice engineers and workmen 
are constantly improving this product in order 
that the best may be available to those con- 
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cerns who have taken over the task of pro- 
ducing plastic parts for our war effort. 
Reed-Prentice Corporation will not produce 
as many machines as before, but it will pro- 
duce the finest machines possible—accur«'te, 
speedy, versatile and dependable. 

In this way Reed-Prentice keeps faith with 
the Plastic Industry. 





1213 W. 3d St., CLEVELAND, OHIO 
75 WEST ST., NEW YORK CITY 
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Where there is a smokescreen ... there is firing power 


MOKESCREENS make tactical 
maneuvers more effective — in- 
crease the effectiveness of firing 
power. By enveloping new war 
products in the smokescreen of 
secrecy, they, too, become more ef- 
fective weapons against the enemy. 
Countless new parts and products 
have been created by the plastics 
industry. Richardson Plasticians, 
alone, have helped manufacturers 
of many types of war equipment 
solve problems which heretofore 
seemed insurmountable—have de- 
veloped parts for uses which cannot 
now be disclosed and in quantities 
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which cannot be made known. 

By using molded or laminated 
INSUROK, the time from blue- 
print to production has been short- 
ened, sub-contracting has been 
facilitated, other critical materials 
have been saved for other important 
jobs and output per machine-hour 
has been increased. If our experience 
can be of value in connection with 
your war problems, write us. 

The Richardson Company, Melrose 
Park, Ill.; Lockland, Obio; New 
Brunswick, N. J.; Indianapolis, Ind. 
Sales Offices: 75 West St., New York 
City; G. M. Building, Detroit. 











INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. 


Increasing output per machine 
hour. 


- Shortening time from blueprint to 


production. 


- Facilitating sub-contracting. 


- Saving other critical materials for 


other important jobs. 


- Providing greater latitude for de 


signers. 


- Doing things that “can’t be done 


. Aiding in improved machine and 


product performance. 








MADE AND SOLD ONLY BY THE RICHARDSON COMPANY 
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How 
to drill 


clean, 


accurate 
holes 


_in Du Pont 


Plastics 


Correct drill profile and 
drilling conditions pro- 
duced these clean, well- 
drilled holes. 


Experiments involving thousands of holes enable Du Pont Plastics Technicians to 
help users avoid scratching, marring and waste of “‘Lucite’’ and “’Plastacele.”’ 


Test Procedure... 
> Drilling a plastic is often a necessary 
operation. But casual drilling can be in- 
jurious, especially to transparent plastics 
like “Lucite” and “Plastacele.”” That is 
why Du Pont Plastics Technicians made 
a scientific study of drilling and drew up 
a technique that enables users of Du Pont 
“Lucite” methyl methacrylate resin and 
“Plastacele” cellulose acetate plastic to 
get successful results from them. 
Experiments covered the use of various 
speeds and feeds and a series of different 
lubricants. They included drills of differ- 
ent profiles and holes of varying depths. 
The drill press was operated with a con- 
stant feed at various rates. 


Results ... 

> Best drilling technique places prime 
importance on drill design. For the two 
Du Pont plastics tested, a proper drill 
should be constructed of high speed steel 
or other hard, wear-resistant material 
and with the following specifications: 


— Polished flutes 
—Flute angle approximately 17° 


—Lip angle 70 

—Lip clearance angle 4° - 8° 

—Thin web, (this also produces deep flutes 
for easy chip removal) 

—Polished lands, '/, width of heel 

—Polished lands and heels 


Recommended Drilling Conditions... 


1. Drill with the plastic immersed in a 
lubricant of warm, mild, soap solution. 


2. The drill press should be heavy enough 
to obtain high speeds without vibration. 
Spindle play should be minimized to pre- 
vent scratching sides of holes and to re- 
duce “digging in” when plastic is pierced. 


3. Be careful not to nick or scratch drills 
during shipping, handling, or storage. 
Minute burrs or digs on the cutting edge 


*t¢ vs var orf 


of the drill will mar the surface of the 
hole. This is especially apparent with 
transparent plastics. 

4. Approximately 120 feet per minute is 
an excellent drill speed. This will vary, 
however, according to the type of press 
Du Pont Plastics Technicians are con 
stantly looking for new molding tech 
niques and new ways of improving 
methods of working with plastics. They 
are actively assisting molders, fabricators, 
designers, and users in making the best 
use of all Du Pont plastics wherever they 
serve today. If you have any questions 
or need help on « particular problem 
write E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Dept. M, Arlington, N. J 
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necessary equipment.” 


department.” 


“Our men need more information 
on available material.” 
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PLASTICS.. 





One good place to find out How and Where to 
use plastics is the Plastics Institute Research and 
Testing Laboratory—a centralized, impartial 
source of information on plastics materials, de- 
sign, production methods and applications. 


Plastics Institute has complete laboratory 
facilities and an experienced staff ...to supply 
you with specific property tests on materials—for 
design and development of plastics parts and 
products to the point of commercial production— 
to make one-of-a-kind models—for thorough, 












"WE NEED some tests made—we haven't the 


“tt will take a lot of ressarch—we haven't time.” 
“We'll need capable men to establish that 


122 East 42nd St. 














where can we get the answers ? 





accurate and confidential recommendations on 
methods and materials. This Consulting and Re- 
search service is available to industry every- 
where in America. 


Let Plastics Institute help your products meet 
post-war competition—reduce production costs— 
improve design, utility, styling. A good place to 
make your start in plastics, or answer knotty 
problems that crise, is Plastics Institute. A letter 
outlining your specific plans or problems will 
bring a prompt, helpful response. 






Francis A. Gudger 
President 
John Delmonte Dr. John P. Trickey 
Technical Director Assistant Technical Director 
ADVISORY BOARD 
E. F. Lougee, Chairman 
Donald Dew Spencer E. Palmer 
Diemolding Corporation Tennessee Eastman Corp. 
Dr. Gordon M. Kline Lovis M. Rossi 
Nat‘! Bureau of Standards Bakelite Corporation 
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NEW YORK LOS ANGELES 


186 S. Alvarado St. 


CHICAGO 
221 N. LaSalle St. 


Training Division, Plastics Industries Technical Institute 















vo INGED Commandos”— a 

dramatic name for a dra- 
matic branch of the service! These 
knights of the air will eventually 
ride their glider steeds into the 
enemy's capitals. And many will 
first see Berlin and Tokyo through 
their glider windows of transpar- 
ent Aero-Quality Lumarith. .. . 
This super -tough, shatter - proof 


plastic is giving glider cockpit 


*Trademarks Reg. U. S. Pat. Off. 


vale 


enclosures and portholes military 
stamina. Its impact strength, at 
all temperatures, is outstanding 
among plastics. 

Aero-Quality Lumarith resists 
crazing. It is unaffected by gaso- 
line, and impervious to water. It 
has excellent. weathering qualities. 
It speeds production because it is 
easy to form; simple curves can 


be formed without heating. 
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RIDES WITH THE 


Qualifications for 
Glider Pilot Training 


. Men between the ages of 18 to 35 
inclusive, holding a currently effec- 
tive C. A. A. Airman’s Certificate, 
private grade, or higher. 

. Or, holding a C. A. A. Airman’s Cer- 
tifica te, private grade or higher, that 
has lapsed since January 1, 1941. 

. Or, a certified statement showing 
completion of 200 or more glider 
flights. 

. Or, if you are a former aviation 
cadet or aviation student, who has 
completed at least 50 hours of total 
flying time, either dual or solo, at 
any Army, Navy, or other service 
flying school. 


Get in touch with your nearest 


recruiting office 


CELANESE 
CELLULOID 
CORPORATION 


CELANESE CELLULOID CORPORATION, 180 Madison Ave., New York City, a Division of Celanese Corporation of America 
Sole Producer of Celluloid* (cellulose nitrate plastics, film base and dopes) . . Lumarith* (cellulose acetate plastics, film base, 
insulating, laminating and transparent packaging material and dopes) ...... Lumarith* E. C. (ethyl cellulose molding materials) 
Branch © es: Dayton, Chicago, St. Louis, Detroit, San Francisco, Los Angeles, Washington, D. C., Leominster, Montreal, Tcronto. 
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You Can Now Order the 











1943 PLASTICS CATALOG 








anne: 


AT THE SPECIAL PRICE OF a7 PER COPY 


(price will be $5. per copy on publication) 


The 1943 PLASTICS CATALOG will be the largest, most complete edition ever 
published. It will contain over 700 pages, many new articles, new properties charts 


of Plastics, Solvents and Plasticizers (worth $3 alone). 


THE PLASTICS-IN-WAR SECTION WILL BE GREATLY EXPANDED TO 
INCLUDE THE MULTITUDE OF NEW APPLICATIONS PRODUCED BY 
THE PLASTICS INDUSTRY IN ITS GREAT CONVERSION FOR VICTORY. 
This section will also contain, department by department, lists of the procurement 


offices through which plastics manufacturers can deal with the government. 


The section on Synthetic Rubbers will be much enlarged, rewritten and brought up 
to date. The iotal of 113 separate articles will contain many that are new: History 
of Plastics, Model Making, and editorial treatments of new materials, new machinery, 


new techniques in molding, fabricating, laminating. 


Each year, the backlog of unfilled orders mounts as the demand for Plastics Catalogs 
becomes greater. LAST YEAR, IN SPITE OF SEVERAL THOUSAND EXTRA 
COPIES PRINTED, MANY THOUSANDS OF ORDERS REMAINED UN- 
FILLED. 


ORDER NOW! PUBLISHERS CANNOT GUARANTEE 
DELIVERY ON ORDERS PLACED AFTER PUBLICATION 


Please send remittance with order to avoid bookkeeping 


SPECIAL PRICE, $3. ONLY TO DATE OF PUBLICATION 


PLASTICS CATALOG CORPORATION 


122 East 42nd Street, New York 
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“I'M WALKING ON AIR 
SINCE WE REPLACED 
SLOTTED WITH 
PHILLIPS SCREWS!” 






“AND DON'T FORGET! 
PHILLIPS SCREWS 
COST LESS TO USE” 








Easier Work «+ Less Fatigue - No Production Slumps 
= 50% Less Assembly Time with Phillips Screws 


Take a man who is being asked 
to put his “all-out” effort into 
assembly work. 

You have been giving him slot- 
ted screws. Did you ever try to 
speed up using slotted screws? 
It’s just inviting trouble, that’s all; 
if you aren’t slow and cautious, 
you'll end up with split screw 
heads, screwdriver scars and loose 
assemblies. 





Sunes 


WOOD SCREWS - 


But give that fellow Phillips 
Screws and watch him go — par- 
ticularly if he was using a hand 
driver before. With Phillips he can 
use power drivers— electric or 
pneumatic — for there’s no danger 
of the driver point escaping from 
the screw recess. It’s just a matter 
of . . . point the driver . . . and let 
her go. Phillips Screws drive straight 
automatically and can be “rammed 


home’”’ without danger of the heads 
splitting. 

No wonder a changeover to 
Phillips makes such a difference in 
output — quality —- and employee 
morale. And the big saving in time 
also means an average of 59, sav- 
ing in cost. 

Write to any of the firms listed 
below for further facts on Phillips 
Recessed Head Screws. 


PHILLIPS RECESSED HEAD SCREWS 


GIVE YOU 4h (SPEED AT LOWER COST) 


MACHINE SCREWS - SHEET METAL SCREWS - STOVE BOLTS - SPECIAL THREAD-CUTTING SCREWS - SCREWS WITH LOCK WASHERS 





American Screw Co., Providence, R. |. 

The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, Ill. 

Chandler Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. . 
The Corbin Serew Corp., New Britain, Conn. 


ey pe Screw Co., Detroit, Mich. 


Conn. 
Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. |. 


rene mere rie her hory =te Port Chester, W.¥ 


re og eee Soe 
——— 


Toe Secttingnes Hordane 
Whitney Screw Corp., Nashua, N. 
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High Impact Strength 

2. Wide Range of Molding Shapes 
3. Wide Range of Density 
4 


. Combined Rigidity and Elasticity 
in the Same Piece 


5. Distinctive Natural Texture 





Now—get this light, tough sisal filler, impreg- 
nated with thermosetting resin, all ready for 


shaping, molding and setting in your own plant. 


CO-RO-LITE is a resin-impregnated batting 
made from tough sisal cordage fibers, and con- 
solidated into a firm sheet by a needling operation 
that drives the fiber tufts through the mass. By 
volume, its composition is one part of fiber to six 
parts of void space, providing ample air space for 


complete penetration of the resin powder. 


Flash molds may be used, and the density and 
specific gravity of the raw sheets are adjusted to 
your specifications. Sheets and molded shapes are 
readily produced suitable for cams, gears, bobbin 
heads, bearings, tension and compression mem- 
bers, abrasive disc hubs, cabinets, scabbards and 
other items. A highly useful characteristic of Co- 
Ro-Lite enables the blending of both elasticity 
and rigidity in the same piece, as a rigid hub with 


a flexibie outer periphery. 


@ Write or wire for physical data 
and production recommendations. 


potent No. 2.24988 COLUMBIAN ROPE COMPANY 
Orher Parents Pending 400-10 Genesee St., Auburn,“The Cordage City,” N. Y. 
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THESE “SEE-THRU” SIGHT FEEDERS AND REAGENT HEADS ILLUSTRATE 


Crystalite’s high resistance 
to chemicals 


greeting! CrysTALite moldings that permanently withstand chemical iUustrated CRYSTALITE parts are produced by Molding Corp. of America, Pawtucket, R, 1. 


solutions are an important feature of Chlor-O-Feeders and Chem-O- 
feeders made by Proportioneers, Inc. As a result of CrysTaLite’s wide 
-hemical resistance, a single Proportioneers unit safely handles all reagents 
ised in the treatment of water and sewage. Moreover, the transparent 
ncrylic plastic parts provide, at all times, a clear view of the unit's vital 
yumping mechanism. 

CRYSTALITE reagent heads, sight feeders, gauges, gauge and inspection 
findows provide many other important advantages. They can be quickly 
and efficiently made in great quantity. They permanently withstand hard 
knocks and shocks. All holes and flanges for quick assembly and trouble- 
free maintenance can be included. For further information on CrysTALiTE 
injection and compression moldings, write today. 
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Perfect visibility of vital working parts is provided at all times with 
the transparent CrystTALite reagent head on the Chem-O-Feeder. 


THE CRYSTAL-CLEAR ACRYLIC PLASTICS 


PLEXIGLAS 


D ROD S§ 


CRYSTALITE 


O L D N G rO Wo E Cea os 


Hypo-chlorite solution, soda ash oa bum are io Ban a few of the many chemical 
solutions fed through the transparent Crysta.ite reagent head and sight 
Puexicias and Cuvstatire are trade marks, Reg. U.S. Pat. Of. for the acrylic feeders on the Proportioneers Chlor-O-F eeder. 


ROHM & HAAS COMPANY & 


WASHINGTON SQUARE, PHILADELPHIA, PA. 
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Manutacturers of Leather and Textile Specialties and Finishes Enzymes. . Crystal-Clear Acrylic Plastics .. Synthetic Insecticides . . Fungicides. . and other Industrial Chemicals 
ews aor 
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PRODUCTION 





Rovcuty, the two ways that Auburn can help your War 
Production are Plan and Production. That doesn’t tell the 
exact story, for there are no one or two words that can be 
used to convey all we offer. As briefly as we can put it, 
here’s how it is: 

PLAN. When we say we have had more than 65 years’ 
molding experience (starting with shellac), that means 
we've pioneered every step of the way. It’s given us a 
reputation for doing the unusual, and frankly, we're proud 
of that. We like to crack the tough ones. And we also know 
when we're licked. 

Which is why so many war-busy concerns consult our 
engineering department—first. It’s a service that has proven 
most helpful in preparing to make new war products that 
they have not made before. Our help is yours for the asking. 
PRODUCTION. We've always produced to close tolerances 
and exacting inspection standards, for a properly made and 
finished product keeps the assembly line flowing smoothly 
and evenly. Cuts down rejects, too. 

That’s the kind of work that keeps American production 


rolling at the pace to win. 


Molders of all types of Thermo-Setting and Thermo-Plastic 
materials by compression, injection and extrusion methods. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


AUBURN, NEW YORK 














LETS EXAMINE THE HEART 


There are good reasons why Lester Injection Molding Machines produce more plastic castings of higher 

quality at lower cost than any other equipment of like ratings. One of the outstanding reasons is found in 

the “heart” of the machine—the chamber in which the granular material is plasticized prior to injection 
into the mold cavities. Let’s take a look at it. 

The “Lester” meters the charge, with great accuracy, into the vertical heating cylinder. The hollow 

injection plunger—exclusive with Lester 

—distributes the material throughout the 

cylinder in uniformly thin layers and 

streams. Heat is transferred from both the 

cylinder wall and the inner stem. Result 

—faster, more uniform heating of the 

material and elimination of the resis- 

tance to flow of semi-plasticized material. 


Pressure losses resulting from friction 
between the granular material and the 
side walls of the heating cylinder are 
largely overcome by use of a sleeve type 
viston. The Lester Injection System de- 
emia into the mold more material at 
higher pressure for a given energy input, 
than any other known injection cylinder. 
And, because the injection system is 
vertical, less floor space is required, 


Lester Injection Molding Machines are 
the culmination of more than 30 years 
of experience in the engineering 
and manufacture of pressure casting 
equipment. Complete details and speci- 
fications are yours for the asking. 











Distributed by ™ Representotives in 
NEW YORK CITY + DETROIT + LEOMINSTER 
LESTER-PHOENIX LOS ANGELES + CHICAGO + SAN FRANCISCO 
INC. Foreign Agents 
DOWDING & DOLL, LTD., LONDON, ENGLAND 
2711 CHURCH AVENUE SCOTT & HOLLADAY PTY. LTD. 
CLEVELAND, OHIO SYDNEY, AUSTRALIA 


INJECTION MOLDING MACHINES 











T vere are two sure ways of keeping the cash account under control—raise a family oe - St a a 

or get all wrapped up in a business. yman, is 

Once upon a time—long years ago, twenty-two to be exact—-we had a complete picture mcided plastics, w 

of just how far we would go in building a molding plant before we levelled off, said 38 0" _Your mr ternmes : 


“It's done”’ and sat back to watch the wheels go round. 


As the years went by there was always something new, something to be bought or built, 
if our plant was to stay ahead of the procession. Each time we would okay the project, 
and mentally write down ‘‘No more.”’ 


But it's such an interesting business, new machinery is so fascinating, and there are 
so many places for inventiveness and originality, that we are now resigned to our fate. 


We are going to have the best molding plant experienced brains can devise. We can’t 
do anything for you now—we're molding to capacity—but sometime we are going to 
be crying on your shoulder for a piece of business. Please make a note of the name. 


PP eA bee <Q EERIAe 


BOONTON MOLDING COMPANY 


' THERN PLASTICS 
BOONTON - NEW JERSEY - Tel. Boonton 8-0991 


4 - a yy: 11 - Cc ry 
42nd Street. Murray Hill 6-8540 
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Ethyl Cellulose Plastic— 
Tough at 70°F. Below Zero! 


(WAR SUPPLIERS, PLEASE NOTE!) - 


























Ethyl cellulose plastic, developed through 

Hercules research, is easily formulated into a 

variety of products that need to be pliable, 

flexible, durable, and non-porous. Its inherent 
quality is toughness—maintained at the maximum 
low-temperature specifications of the Army and Navy. 
It retains adequate flexibility at minus 70°F. ... 
withstands sudden changes from very low to high 
temperatures ... and it resists oxidization even in con- 
tact with ozone. 


It offers a wide range of formulations from solid 
pieces such as hard containers, knobs, and steering 
wheels to softer, rubber-like compositions such as 
sheeting and tubing. 










We urge you to investigate the applications of ethy] 
cellulose to your own war products. We do not make 
plastics, but can supply you with technical data; and 
refer you to the plastic fabricators who are formulating 
from Hercules ethyl cellulose. 


Twist it, bend it... even 
at 70°F. below zero. There's 
the proof of the flexibility of 
this amazing plastic. 










THESE ARE SOME OF THE WAR POSSI- 
BILITIES OF ETHYL CELLULOSE PLASTICS 


MOLDED: knobs... steering wheels... fittings . . . handles. 











Withstands impact at 70°F. 
below zero — doesn’t break or 
shatter even on dry ice. 













EXTRUDED: on wire for insulation . . . tubing . . . strips 
eee tapes. 


COATINGS: on fabrics for gas masks . . . raincoats... 
stratosphere suits . . . decontamination bags. 


HERCULES 


ETHYL CELLULOSE 














HERCULES POWDER COMPANY +: WILMINGTON, DELAWAR 


Copyright 1942, cercuies Powuer Company O0u-33 








BUY UNITED STATES WAR 
SAVINGS BONDS € STAMPS 


TIMKEN 


GRAPHITIL STEELS 
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res ont See | TOUGH SOBS 
DONT FAZE US..EITHER 


v lasti fabricatine j Seamless extruded tubing and shapes of Viny- 
Have  iateattadl anerae abrica 7 job that lite, Ethyl Cellulose or Cellulose Acetate Plastics, 


i j elc. . . Sheets, Tubes and Rods of Nitro Cellulose, 
ieee convinced >? tough one? lf Cellulose Acetate or Ethyl Cellulose Plastics. 


was one. 





so, call us in. Our engineers and chemists i teeta ig ek 


will work it out for you . . . just like we've manufacturers with high priority ratings 
requiring the above materials. 


done for others. In fact, the tougher they Wikers conwe fale yew eabettiute Plec- 


are, the better we like them. But, we tics for the metals you can- 
not obtain? 


never let you down on the easy jobs, either. 
Inquiries 


We tackle them with the same vigor as the lavtead. 


tough ones. 


Injection Molded Parts 


+> 


~ ~ 


— 


Sree eens 





HERE did those planes come from? 
Where did they go? We don’t know. 
All we do know is that they got there— 
and that mighty armadas will follow them. 
Synthane, because of its combination of 
properties, is valued in wartime production. 
These properties include excellent electri- 
cal insulating characteristics, light weight 
(half the weight of aluminum), structural 
strength, ease of machining, and resistance 
to corrosion from solvents, petroleum prod- 
ucts, water, many acids and salts. 


If you are producing to win this war, and 
are not as familiar with laminated plastics as 
you'd like to be, let us help. We have a 
number of folders—ready now—on: 1. Syn- 
thane Sheets, 2. Synthane Tubing, 3. Tech- 
nical Plastics for Industry, 4. Synthane Gear 
Material, 5. Corrosion-Resisting Synthane, 
6. Practical Methods for Machining Bake- 
lite-laminated Plastics, 7. The Synthane Sam- 
ple Book, containing Synthane grades 


SYNTHANE CORPORATION, OAKS, PENNA. 


Plan your present and future with plastics 


SYNTHANE TECHNICAL PLASTICS 


SHEETS - RODS - TUBES~FABRICATED PARTS t SILENT STABILIZED GEAR MATERIAL 


Bakelite — N laminated 
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Now Available: 

New Resinox 7034 for elec- 
trical applications requiring 
v low power factor 
¥ minimum electrical losses 


Here is a new phenolic molding 
material made to order for many a 
vital wartime assignment calling for 
a plastic with low power factor and 
minimum electrical losses... Resinox 
7034, another in the wide and ver- 
satile series of dependable Resinox 
compounds. 

Engineers in search of the right 
plastic for short-wave radio parts, 
X-ray equipment or high frequency 
electrotherapy devices will appreciate 
the top-notch electrical performance 
of thisnew Resinox. Molders will wel- 
comeits excellent molding properties. 

For samples of Resinox 7034 and 
experienced technical assistance in 
adapting it to your needs, inquire: 
MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Mass. 


\ONSANTO. 
PLASTICS — 


SERVING INDUSTRY...WHICH SERVES MA 
; 

















FOR YOUR “USEFUL DATA” BOOK 


aeleesloeienesieatententedestententententeniedtententententestententesentenententententeneatentetentenaatententen 


RESINOX 7034 NATURAL 


Properties of the Molding Powder: 
Ground to pass U.S. standard 
16 mesh screen 
Apparent Density: 0.65 to 0.75 
Bulk Factor: 2.45 to 2.83 
Pourability: Fair 
Preforming 
Characteristics: May require special handling 
Flow: 7 to 14 


Properties, Molded: 

Specific Gravity: 1.84 

Weight per Cubic Inch: 28.6 Grams 

Flexural Strength: 10,000 Ibs./sq. in 
Maximum Deflection: 0.018 Inch 

Tensile Streneth: 7,000 Ibs./sq. in. 

Impact Strength: 0.20 ft. Ibs. energy to break 


Dielectric Strength 
at 60 Cycles: S/T 400-450 volts/ mil 


Particle Size: 


Dielectric Strength 
at 60 Cycles: 


Dielectric Constant 

60 Cycles: 5.0 to 5.5 
Dielectric Constant 

rk. G3 1.75 to 5.25 
Dielectric Constant 

1M. C.: 1.0 to 5.0 


Power Factor 
60 Cycles: 0.020 to 0.025 


Power Factor—1 K.C.: 0.014 to 0.019 
Power Factor—1 M.C.: 0.007 to 0.010 
Water Absorption: 0.02% by weight (24 hours 
Shrinkage: 0.002 to 0.003 


S by S 300-350 volts/ mil 


These properties were determined using A.S.T.M. methods 
on standard sized test pieces molded under carefully con 
trolled conditions and are, theretore, indicative of the 
properties of urticles molded from this powder. However, 
such properties are materially affected by the size and shape 
of the piece and by variations in molding conditions and, 
therefore, no guarantee is implied that all articles molded 
from this powder will have the properties listed above 


THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 
LUSTRON (polystyrene) - OPALON (cast phenolic resin) 
FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) 
SAFLEX (vinyl acetal) - RESINOX(ph lic comp ds) 
Sheets - Rods - Tubes - Molding Compounds - Castings 
Vuepak Rigid Transparent Packaging Materials 
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BETTERMENT... 
Nota Substitute 


The modern dictating machine is not a substitute for the 
handwritten “copying ink” letter of the last century. 

lt is o BE: TERMENT. 

What executive could afford to go back to hand- 
writing his own letters? His competitors would soon 
outstrip him if he even dared try it. 

Neither will forward-looking designers and engineers 
want to go back to habitually used, now hard-to-get, 
weighty, corrosive, costly materials. These men are dis- 


covering that CONTINENTAL-DIAMOND NON-metallics 
offer unique property combinations that make possible 
betterment of product, process and performance. 

They have made such discoveries by bringing their 
“What Material?” 
Laboratory. With FIVE C-D NON-metallic materials to 


use ... with over 27 years of “know how” to draw upon 


problems to the C-D Research 


. and free from any prejudice favoring one or two 
types of NON-metallics, the C-D Laboratory is usually 
able to work out an answer to most problems that 
definitely results in a BETTERMENT. 

You can get acquainted with C-D NON-metollics 
through our Booklet GF-6. When you want Laboratory 


Research assistance . . . it's yours for the asking. 


’ 
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F you’re wondering how to get more and better 

production from your presses which may be 
manned by inexperienced operators, the Taylor 
Flex-O-Timer can take a big load off your mind. 
These Time Cycle Controllers permit synchronizing 
of operations so that the operator’s work load can 
be planned for most efficient use of his time with 
minimum physical and mental effort! About all he 
has to do is load and unload the presses. All inter- 
mediate operations are performed automatically. 
Taylor Flex-O-Timers have all the advantages of 
previous types of timers without their disadvantages. 
They start instantaneously. They can be used to 
time pneumatic or electric operations, or both. They 
simplify piping, because Flex-O-Timer’s efficient leak- 





ALL PRESS LOADS ALIKE... In this typical installation, two- 
pressure hydraulic valves, water and steam valves, and con- 
densate and drain valves are operated in accurately timed 
sequence so that all press loads are cured exactly alike! Warping, 


The Taylor Flex-O-Timer gives you 


TOP QUALITY AT TOP SPEED 


even with inexperienced operators 



























less type air valve in most cases eliminates need for 
external pilot valve. 

The war effort is calling for constantly improved 
production—and Taylor 
tremendous help! Why not get full details from your 
Taylor Field Engineer at once? Call the nearest Taylor 
office or write Taylor Instrument Companies, Roches- 
ter, N. Y., or Toronto, Canada. 


Flex-O-Timers can be a 





fis | 
‘Laylor l[nstruments 


MEAN 


ACCURACY FIRST 


Indicating, Recording, Controlling 














TEMPERATURE, PRESSURE, HUMIDITY, 
FLOW AND LIQUID LEVEL \ 


& 
A one mn ee wll: “= 


blistering, rough surfaces, or discoloration cannot be caused by 
improper temperature or time. And when schedules require revi- 
sion, the Flex-O-Timers are precisely adapted in a few minutes 
or even seconds. Let Taylor Accuracy go to work for you! 
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IURITE 


On Active Duty 


e@ The entire organization of DURITE PLASTICS is dedi- 
cated to the fact that OUR NATION HAS A WAR TO 
WIN. 


















DURITE required for Tanks, Planes, Ships, Helmets, 
Tractors, Bayonet Scabbards, Guns, Ordnance and other 
Instruments of War MUST and SHALL have our whole- 
hearted first attention. 


DURITE for ESSENTIAL Civilian needs necessary to 
support the War effort will be made available in strict 
accord with the policies of our Government. 





| 


YOUR requirements of phenol-formaldehyde and 
phenol-furfural synthetic resins and compounds, or the 
new DURITE SYNTHETIC RUBBER compounds will re 


ceive immediate attention. 


DURITE PLASTICS 


REG. U. S. PATENT OFFICE 


a llc male lt aa te 


PHILADELPHIA, PA. 





© RANKFORD STATION, P.O. 
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LEKE A 
WomEN and unskilled operators 


take to these machines 


ee ove ve SEE ae 


‘ 
- 





AY here’s the proof: Reports from shop superintendents and 

managers in plants (names on request) using Delta Drill Presses, 
Grinders, Saws and Cut-Off Machines read: “. . . unskilled operators ’ 
can be used successfully due to the accuracy and perfect balance of 
Delta machines.” “. . . with standard Delta Drill Presses we have built 
a special machine that enables us to use unskilled labor on an 
extremely difficult operation—thus freeing skilled mechanics for 

more difficult work.” “. . . the training time and breaking in period 
have been considerably reduced with Delta machines—thus permitting 
us to take better advantage of unskilled labor.” “. . . they are safer to 
operate, are more accurate and are built with precision balance, so 
we can use unskilled operators on most jobs...” 





DELTA DESIGN 
Always Offers These Advantages 


Low First Cost 
Low Maintenance Cost 
Economical Operation 
Reduced Labor Costs 

Greater Flexibility 
Portability 





















The complete DELTA-Milwaukee line consists of 
low-cost, high-quolity Drill Presses, Cut-Off Mo 
chines, Grinders, Abrasive Finishing Machines, 
Sows, Lothes, Jointers and Shapers. 







SEND FOR FREE “TOOLING Tips” 


Write for this practical shop bulletin 
showing how other manufacturers 
are taking advantage of the many 
features of DELTA-Milwaukee ma- 
chines. Also for latest complete 
catalog. The Delta Mfg. Co., 624-K 
E. Vienna Ave., Milwaukee, Wis. 












PLASTICS 


@ You need all possible speed when seeking plastics 
alternatives—and you get it when you call Kurz-Kasch. 
Your prints and problem go sttaight to a qualified group 
of Kurz-Kasch engineers. In this committee of specialists 
en design, tool-up, molding, and finishing, your job is 
examined from all angles—ideas are interchanged—plans 
are made—and your moldings are produced on the best 
possible delivery schedule. We call this conference 
snethod the Plastics Round-Table. In these times particu- 
larly, the efficiency and competency of the Kurz-Kasch 
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ROUND-TABLE 





organization pays off in turning your plans into finished 
plastic products, in any quantity and as fast as present 
conditions permit. Ratings should accompany all inquiries. 


KURZ-KASCH 


Hastic Molders since 1920 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. Branch Sales 
Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
Teronto, Canada. Export Office: 89 Broad Street, New York City. 





Of he specifications charted below are 


orders. They should be helpful to you 
when specifying or ordering material. 


Here Are... 


TIME SAVING CHARTS 


For Specifying 


PHENOLITE - Laminated Bakelite 


You will note the corresponding grade of 
PHENOLITE after each classification. if 
you'd like extra copies of these charts, 
please write us. We'll be glad to send them. 


the most common in use on war 





FEDERAL SPECIFICATION HH-P-256 








CORRESPONDING PHENOLITE GRADE 








HH-P-256 Grade 


Rolled Tubing 


Sheet Molded Tubing and Rod 











7 
Pp 
XX 


XXX 


X-101 X-11, 12° X-2,3,4,4-A 
XP-214,264 
XXE-301 
XXP-209,259 
XXXH-401 


XXXP-219 ’ = 


XX-25,26,26-A XX~-21,21-A,22,22-A 





XXX-36 








¢ 
CE 








lie 


A 
AA 


CO-501 | C-45,CE-51-A 
CEO-552 | CE-52-A,52-B,57,57-A 
L-601,LE-651 | LE-75 

LE-76-B,76-C 

A-85 
pA AA-87 


L6-62°A63 








"Net made in rod 





NAVY SPECIFICATION 17-P-5 








CORRESPONDING PHENOLITE GRADE 








Navy Type 


Sheet (s) Molded Tubing (Tm) & Rod (R) ] Rolled Tubing (Tr) 











PBE 
PBP 
PBG 
PBH 
PBM 
FBE 
FBG 
FBH 
FBI 
FBM 





XXXH-401 XXX-36 
XP-214,264 ore 
XXE-301 XX-26 
A-701 A-85 
X-101 —e 
CEO-563-N CE-52-A 
CEO-552 CE-57 
FAA-761 AA-87 
LE-651-K LE-76-B 
CEO-551* C-45 
cO-501** 


¥X-22,22-A 


X-3,4-A 














¢ 
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*Less than 1” thick 


/ : : 
AeICRIC aI Cnlerpris 


**Over 1" thick ***Not made in rod 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in cf Principal Cities 
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stand the MEN 


Meet two of the best in the business, Stan and 
Bill: men whose eyes and heads and hands 
complete this job of turning blueprints into 


molded plastic parts. How do we know they’re 


so goodP Well: 


The Society of the Plastic Industry has just 
announced the awards in a nation-wide com- 
petition for men at the machines . . . men who 
have made the most outstanding solutions of 
molding problems. Prizes were awarded in 5 


categories. 


Bill (that’s William Dietzen) walked off with 
the M. M. Makeever Award for the best 
achievement of the year in running a com- 
pression molded phenolic piece. Stan (Stanley 
Shauver) won the Frank Shaw Award for the 
most outstanding job of running a transfer 
molded part. And Bill and Stan won these 





awards, not for anything out of the ordinary 


© run of their work, but just for the kind of jobs 
COMPRESSION they did on regular orders passing through 
INJECTION production. 
TRANSFER 
EXTRUSION We're proud of Stan and Bill, here at 
MOLDING OF ALL Chicago Molded Products—proud that, 
PLASTIC MATERIALS out of five awards, two came to the men 


in our plant. And we’re proud of the 
fact that we can offer their services — 





and those of hundreds of other equally Two $.P.1. winners! Bill Diet- 
skilled men — for the job of smoothing pon, tatere?. winner of me 
out your plastic molding problems. ——— 





CHICAGO MOLDED PRODUCTS CORPORATION 


1020 North Kolmar Avenue, Chicago, Illinois 
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FOR THE 














«--by R. D. WOOD 


R. D. Wood Hydraulic Presses for the 
Plastic Industries are built in a com- 
prehensive standard line of many 
types and sizes. In addition, special 
presses are constantly being developed 
for special requirements. High pro- 
duction, ease of operation, low main- 
tenance and long life are character- 
istics of every Wood press — standard 
or special. We invite consultation on 
any hydraulic press problem. 





At right: A precision type, open-side 
At left, an 8-opening steam pla 

on 2000 pounds per square i 

with Platens 40 «x 40 


HYDRAULIC PRESSES AND VALVES FOR EVERY PURPOSE 


Right: This 10-opening 2700 ton 
steam platen Press is equipped 
with special elevator (patent 
pending) for maximum speed in 





SEPTEMBER * 1942 





Fireside strategi ry 1\) plan Around the clock, in the service or civil; 
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ech- routine, these transparent plastic cas 
Parent plastic molded by Tech-Art on W-S presses 3 
ses. functional beauty. 





A multitude of essential parts—made 
better, lighter, stronger for U. S. air, 
sea, and land equipment—are military 
secrets. For those you make, remember 
Watson-Stillman experts are at your 
service to help “iron out” production 
wrinkles. 


In the Tech-Art Plastics Co. piant at Long 

Island City, Watson-Stillman 8 oz._igjecti 

molding presses meet the de: 

ing flexibility. Both 

shown above were m ese machines, which 
are designed to turn oufa wide range of forms perfectly 
and at high speed. 


| Mh used to be Beauty... WOW ME PERFORMING 


Se 
Hg 





For production perfection on war-time plastic parts call in rnore rapid color change, and less waste material. 
Weatson-Stillman engineers for consultation. They have spe- : POSITIVE CLAMPING MECHANISM. Mechanical lock, easily 
cialized in plastic fabrication since the birth of the industry. pone ma 5 ory to various mold thicknesses, minimizes the 
They know your problems and how to overcome them. They 3. ADAPTOR TYPE NOZZLE. Makes replacement at point of 
are at your service. Feel free to call on them for advice on how greatest wear quick and easy. 

best to get better production. If you need new equipment you'll —W-S Plastic Injection Molding Presses are highly flexible per- J 
find that three exclusive features give users of Watson-Stillman mitting high speed production, compliance with close specifi §j 


plastic injection molding machines important advantages. cations, and quick, easy change from one job to another. They jj 


1. ZONING CONTROL HEATING CYLINDER. Independent are available in 6, 8, 12 and 16 ounce Capacities capable ol 4 
multiple heating elements assure precise temperature control, meeting any production requirements. @2 


W-S Semi-Automatic Compression s ' 
Melding Machine. Available in sizes to 
meet your production reqzirements. 

s 


W-S Full Automatic Compression 
Molding Mach-ne. Available in proper 
capacities for your special work. 
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NO MANUFACTURER NEED START FROM SCRATCH IN THE APPLICATION OF 


- PLASTICS - 
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T. new Age of Plastics facing America 


will be different from all previous eras of indus- 

trial development. In the past . . . in the Ages of 

Oil, Steel, etc . . . each manufocturer had to pioneer 

his own developments. %* Today, Plastics are fast 

becoming an open book. The properties of Plastics are 

being discovered and analyzed by Scientific Testing . . . so 

that industry can move with “seven league boots” in 
bringing Plastics to perfection in many diversified fields. 

% The United States Testing Company, Inc., has developed 
the following Scientific Tests covering practically every aspect of 


Plastics application: 


IMPACT STRENGTH DIFFUSION OF LIGHT 
FLEXURAL STRENGTH COLOR FASTNESS 
COMPRESSIVE STRENGTH FLAMMABILITY 
TENSILE STRENGTH RESISTANCE TO 
MODULUS OF ELECTRICITY CHEMICAL REAGENTS 
DISTORTION UNDER HEAT POWER FACTOR AND 


DEFORMATION UNDER LOAD DIELECTRIC CONSTANT 
THICKNESS f DIELECTRIC STRENGTH 


INSULATION RESISTANCE 
MOL 
acne VOLUME RESISTIVITY 
~ HARDNESS 
OT OIL BATH THERMAL CONDUCTIVITY 
ACETONE EXTRACTION SPECIFIC HEAT 
WATER ABSORPTION THERMAL EXPANSION 


Why start from scratch in Plastics . . . when Scientific Testing can 
give you a headstart? Inquiries are invited. 





UNITED STATES TESTING COMPANY, 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 
WEW YORK + PHILADELPHIA + GREENSBORO + WOONSOCKET - 


INC. 


CHICAGO 








He may be able to show you how you can get along 
without taps on many metal and plastic assembly jobs. 

With the properly engineered use of PARKER- 
KALON Quality-Controlled Self-tapping Screws you 
can eliminate many tapping operations — you can 
save the cost of taps and the expense of maintaining 
tapping equipment. 

You'll speed up the production rate of your assem- 
bly line, too. You'll save the time of salvaging rejected 


; parts due to crossed and mistapped threads . . . elimi- 
nate the need for lock washers .. . do away with the 


fumbling that goes with bolts and nuts . . . cut out riv- 


ually Cxiclicd Tema aan 
SELF-TAPPING SCREWS 


inserts in plastics. 
These savings are made possible with P-K Sels-tap- 
ping Screws! Get together with a P-K Assembly Engi- 
neer without delay, and learn how to put these benefits 
to work in your plant. P-K Self-tapping Screws require 
no special tools or special skill to handle—no costly 

to Defense Assemblies changeover. For the help of an engineer, write Parker- 
Kalon Corp,, 190-200 Varick Street, New York. 


Give the Green Light 
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AND OTHER FASTENING DEVICES 
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FACTS » « « gathered through systematic research ... 


are absolutely necessary in making more deadly bombs, 














MANY APPLICATIONS 


Some of the specific uses 
of this Elmes Laboratory 


hand in glove. It is highly accurate . . . it is fast. . . it Press are: 
Blocking Laminating 
Breaking Dehydrating 
Tests Drawing 
Briquetting Embossing 
Cake form- Extrusion 
ing Plastic 
Forcing Molding 
Forming Pressing 
Giving Spring Test- 
ing 


Compres- 
sion Tests Vulcanizing 


faster planes, and other tools of war. Into this hectic race 












a for facts, the Elmes Hydraulic Laboratory Press fits like 


















has “‘won its stripes’ in literally hundreds of production 


laboratories. 


Gealured OF THE ELMES “‘LAB’’ PRESS 


1 Maintains constant pressure without appreciable loss 
for a long period of time—achieved through a new 
valve and a specially designed packing. 


2 Solves a variety of scientific and commercial labora- 
tory problems. 


3 Offers improvements not ordinarily available. 


4 Entirely self-contained; precision built. 


CHARLES F. ELMES ENGINEERING WORKS 
N. Morgan St. * Chicago, Illinois HAYmarket 0696 


Also Manufactured in Canada 

WILUAMS & WILSON, LTD., 

MONTREAL & TORONTO, 
Distributors 
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WHEN SILENCE 
DOESN'T MEAN CONSENT 





—or How To Tell a Stacker! 


TACKERS are people who subscribe to 

publications but seldom read them. They 
allow unread copies to pile up on window sills 
or on top of filing cabinets— wasted circula- 
tion for advertisers. 

Fortunately stackers don’t renew. There is 
nothing that stays the hand from signing a 
renewal order and another check as effectively 
as a pile of unread publications. 


According to A.B.C. rules, silence doesn’t 
mean consent. Subscriptions up to three months 
in arrears are reported accord- 


This regular report on the extent of reader in- 
terest, as expressed by renewals and governed 
by the advertisers’ own definition of paid cir- 
culation, is just one of the reasons why a 
business paper’s membership in the Audit 
Bureau of Circulations is so helpful to both 
advertisers and publishers. 


This business paper is a member of the 
Bureau. In addition to the percentage of re- 
newals and arrearages, our A.B.C. report tells 
advertisers how much paid circulation we have, 
how it was obtained, how much 





ingly in A.B.C. reports and 
after that the subscriptions 
are stopped or reported under 
the heading of “unpaid distri- 
bution”’. Non-readers can get 
on the list of an A.B.C. paper 
but few stay on. 





SEND THE RIGHT MESSAGE 
TO THE RIGHT PEOPLE 


Paid subscriptions and renewals, as 
defined by A. B.C. standards, indicate 
a reader audience that has responded 
to a publication’s editorial appeal. 
With the interests of readers thus 
identified, it becomes possible to 
reach specialized groups effectively 
with specialized advertising appeals. 


readers pay for it, where it 
goes, the business or occupa- 
tional analysis of subscribers 
and many other facts that 
buyers need in order to invest 
their advertising money most 
successfully. 














Member of the Audit Bureau of Circulations 
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Ask for a copy of our latest A. B. C. report 
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TOUGHER SAFER - CLEARER 
LASTICS + + «+ By REYNOLDS 


REYNOLDS has joined up with the combat forces and is stripped down to 
fighting action. Its new, versatile sheet forming set-up of clear materials for 
aeroplane windows, turret blisters, canopies, etc., is just another Victory aid by 
America’s oldest and most experienced plastic molder. 

No matter what your plastic problems .. REYNOLDS’ engineers are ready 
and eager to serve you. 


SALES OFFICES 


MINNEAPOLIS . . . Atlantic 4 NEW YORK . « Lexington 2-30280 
ST. LOUIS . FBraniklin . BUFFALO . . - Grant 8567 
DETROIT . . ..«8 "Madison 5011 CINCINNATI . «  « Cherry 2422 
CHICAGO. - + Monroe 1271 ETS. bs as een 2.3712 


CLEVELAND . « « . Chere 7744 


“~~ 


REYNOLDS MOLDED 


CAMBRIDGE, OHIO, 
DIVISION: REYNOLDS SPRING COMPANY JACKSON, MICHIGAN, U.S. A. 


PLASTICS 





ARE MANY NEW AND TIMELY Joes PLASTICS CAN DO 


HOW FURTHER USE OF PLASTICS MAY AID 
RAILWAY DESIGN 








Safety lighting for cab and passenger cars may 


be obtained in translucent plastics. BEETLE 
molded to shape for fixtures—or MELMAC 
laminated sheets for cove and trough lighting. 
Both are light, durable, shatter-resistant, and 
remarkably efficient in light transmission and 
diffusion —for safety and eye comfort. 


Strength, lightness and simplified func- 
tional design have indeed transformed the 
“Tron Horse”’ into a thoroughbred of trans- 
portation speed, efficiency, and safety. And 
plastics have played an important part in 
the design of modern streamliners. 

But that may be only a beginning. 
BEETLE* and MELMAC* Plastics may 
offer the answer to many of your immediate 
needs for new or modernization of existing 
equipment to meet today’s demands. For 
plastic parts, housings, lighting units, and 
other equipment can be turned out simply, 
speedily and economically! 


Extra safety is obtainable in insulating sheets 
of MELMAC for large housings. Illuminated 
warning or direction signs may be incorporated 
directly in the material where desired —obtain- 
able in color as required 


The illustrations here show but a few 
of the many ways in which BEETLE and 
MELMAC may serve these needs! In ad- 
dition, other practical applications may 
occur to you and to your designers and 
construction engineers ...as possible so- 
lutions to today’s specific problems... 
and for your future plans! 

For further information on BEETLE 
and MELMAC Plastics, write or call: 


AMERICAN CYANAMID COMPANY 
Plastics Division 


30 Rockefeller Plaza + New York, N. Y. 
* Reg. U. S. Pat. Of. 


Engine controls, instrument panels and parts 
of MELMAC offer greater electrical efficiency. 
MELMAC’s high arc resistance (145) and high 
dielectric strength (382-403 volts/mil. at 100° 
C.) guard against electrical breakdown 


Streamlined light switch and control box hous- 
ings and parts of MELMAC or BEETLE speed 
production, simplify assembly. Color-coded 
handles provide ready, positive identification. 
Cv'!sr, a part of the plastic itself, is permanent, 
non-tarnishing, easily kept clean and bright 


* 


Handles and knobs—molded in any shape 
may also be color-coded for extra safety and 
ready identification. Smooth and warm to the 
touch, the plastic surface will not show signs 
of wear, is not affected by perspiration, smoke, 
fumes, oils, and common solvents 


Beetle and Melmac 


CYANAMID PLASTICS 
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CAMPAIGN FOR 
WAR BUSINESS 


HIS is the story of a plastics com- 
pany whose principal prewar 
business was manufacturing advertising 
novelties. Seeing war coming, the 
company planned a campaign which 
has resulted in a fourfold increase in 
dollar volume of business. In addi- 
tion, the plant is making a real con- 
tribution to the war effort and is keeping 
its own organization intact. When the 
postwar period arrives, a _ well-knit 
team of management, labor and sales 
will be ready to produce profitably for 
peace just as it is now working for war. 
It is a case history which every 
plastics manufacturer who wants to 


get war contracts should read and 
study most thoughtfully. 
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IX months before Pearl Harbor, 

the Cruver Mfg. Co., Chicago, II1., 
held an M-day meeting. Out of it 
came a comprehensive plan for finding 
uses for plastics in the war effort which 
has increased the business of the com- 
pany from 300 to 400 percent in dollar 
volume, has kept the machines going 
and—probably most important of all— 
has maintained the production and sales 
staffs intact. 

In that initial meeting Cruver's vice- 
president and general manager, Charles 
C. Livingston, told his conferees that 
from that moment on the company was 
going to operate as if the country were 
at war. Then he asked for suggestions 
as to how specifically the company could 
secure war business. 

The three-point plan that evolved 
was: (1) Not to accept any new business except thai directly 
related to the war; (2) to take care of old customers as far 
as possible; (3) to go out and really get war business. 

The third point was, of course, the most difficult to carry 
out. But it was done through careful planning and intelligent 
application of that planning. The company engineers, sales- 
men and management personnel checked the entire field to 
find out where there was a likely market for plastics. From 
this survey it was determined that the armed forces and in 
particular the air services, in whose equipment lightness in 
weight combined with good flexural and tensile strength are 
important, were the biggest potential customers. Men were 
sent to every one of these possible sources of business to see 
whether the company's idea that there was business could be 
translated into actually getting contracts. 

As an example of how this was done, Mr. Livingston cites 
the changeover in the New York office. In that office were 
four sales engineers who had been with the company for a 
number of years but who were not getting war business. 


Principally they were getting business in civilian items: 


formerly made from metal which had been redesigned for 
plastics when metal became unavailable. Obviously this type 
of business did not fit into the M-day plan, so it was decided 
to send these men to Washington. 

Not wishing to dislocate the salesmen’s homes or put a 
severe financial burden upon them, a method was worked out 
whereby one man would go to Washington for a two-week 
period, come back to New York with full report of his activi 
ties and turn everything over to the next man who, in turn, 
would go to Washington for a two-week period. By such 
rotation, the men could continue living in New York and thus 
maintain their homes and social connections. In addition, 
they did not add to the already crowded housing conditions 
in Washington. 

Permanent quarters were taken in one of the Washington 
hotels, where the man currently in residence had both his 
office and living quarters. An arrangement was made for 
equitable distribution among the four men of all profits from 
Government business. The company realized that the cumu- 
lative effort of all four would be responsible for such business, 
and the mere fact that one man managed to land a particular 
contract should not entitle him to the entire proceeds. This 
has worked out ideally and a close team cooperation among the 
four men has been the result. From the company's stand- 
point, both present and future, it has meant additional business. 
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CHARLES C. LIVINGSTON 






The company did not stop with out- 
lining a campaign and making ordinary 
sales presentations. In addition to the 
usual sales methods, two special book- 
lets were prepared specifically designed 
to sell Government contracting officers 
on the firm's ability to handle any job 
they might get, and on the practi- 
cability of using plastics. 

These books (Fig. 1) are attractively 
bound with pearl-like covers cut from 
cellulose acetate sheet held together by 
a plastic backbone. Realizing that one 
picture is more effective than a thousand 
words, the company took carefully 
worked-out photographs showing its 
plant and equipment in operation, its 
clerical and office staffs at work, and 
views of the building in which the plant 
is housed. These were gathered to 
gether and set in transparent acetate envelopes which are 
bound into one of the books. In the second book are pic 
tures of outstanding plastic applications made by the com 
pany. As more and more war contracts were secured, 
photographs of finished products made under these contracts 
were added to the manual. The result is an impressive vis 
ual proof of the company’s production capabilities. 

Featured in one of the booklets is a one-page statement of 
the company’s facilities. This facility sheet has been com- 
mended by many Government officials and copied by a num 
ber of other contractors seeking war business. Listed on it 
is information under a number of heads. 


PTrITI III 
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DO’S AND DON’TS IN GETTING WAR 
CONTRACTS 


DO DON'T 
1. Be factual and specific 1. Conduct a direct mail 
campaign for atten 
2. Be prepared to prove tion purposes. This 


statements is annoying to Gov 
ernment officers, 
3. Set delivery dates which wasteful to you, and 
you are positive of usually ends up in the 


keeping wastebasket 


- 


; 2. Try to conceal cost and 
4. Remember contracting 


2 profit figures from 
officers of the Armed 


Government men 
forces are extremely. ‘ 
3. Set delivery dates opti 


busy If you are pgs ' 
mistically with no al- 


kept waiting, hold 
lowance for unfore- 
your temper : 

seen mishaps 


4. Make any extravagant 


5. Keep your  appoint- 
claims for your prod 


ments promptly 

ucts which you can’t 

6. Have adequate identi- live up to. You end 
fication. up in trouble 

». Try to sell your product 

7. Make your appoint- except on jobs for 

which it is suited. If 


ments by telephone in 
advance. you know it won’t do 

a job as well as the 

8. Have your prices right material you are try- 


the first time. ing to replace, say so 
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Main office and plant 

Branch office 

Officers 

Bank 

Financial rating 

Sales volume 

Official to contact on various 
matters pertaining to com- 
pany operations 

Floor space 

Fire control apparatus 

Power 

Shipping facilities 

Employees (number, lack of 
labor trouble, breakdown as 
to skilled and unskilled) 


Prime products (which the 
company has produced or 
can produce) 

Customers (former satisfied 
customers) 

Representatives 

Building 

Number of shifts 

Principal suppliers 

Received contracts from follow 
ing (other Government bu 
reaus) 

Facilities (a complete list of 
all machinery and equip 


ment) 


In this manner, every possible piece of information which a 


Government contracting officer might want to have was set 


forth in concise, readily understood and completely pictured 


form. Many weeks of effort went into the planning and pro 


ducing of these books, but that effort has been repaid by an 


ever-increasing amount of business. 


1—-Pictures instead of words tell the graphic story of 


one molder’s contribution to the war effort. Equipment, 


personnel, buildings, finished products are all shown 
in this plastic-bound booklet. 2—The study of ac- 


curate, completely detailed model planes enables air- 


men and ground crew to identify enemy or friendly 


planes at a glance. Models are molded of durabie 


cellulose acetate, and constructed to exact, accurate 


scale. Note the complete details of the models shown 








This molder now has many war contracts and is getting 
more every day. However, with characteristic thoroughness, 
he has not stopped with securing these contracts. Realizing 
that the employees must be made to feel that they are the 
army behind the Army, he has attacked successfully the prob 
lem of maintaining employee morale. 

In regular assemblies, speakers from the War and Navy 
Departments talk to company employees from a specially 
built stage in one of the factory buildings. They emphasize 
the need for speed and accuracy, and try to bring home to the 
Cruver people what the work they are doing means on the 


battlefront. Results are what could be expected: good labor 











3——-Previously made of aluminum, this bomb recorder frame has been successfully converted 
to injection molded cellulose acetate plastic, constructed with reinforced rib for added strength 


relations anc an efficient, cooperative working staff, integrated 
in its thinking and in its desire to do an A-1 job of producing 
for war. As a result of this carefully thought out and well 
executed program, the company is now producing 100 percent 
on prime war contracts. 

The history of some of these war applications—the prob- 
lems involved in designing and molding—make an interesting 
story. ‘‘We had to keep in mind at all times,”’ Mr. Livingston 
said, ‘that the converted article had to stand up under all 
tests equally well with the product made of critical or un 
Suitable materials that it was replacing. We are making a 
great many products that have been converted to plastics 
which we are not free to talk about because of wartime re- 
strictions. We are free, however, to discuss the model planes, 
aerial dead reckoning computer, bomb recorder frame and 
true airspeed computer.” 


Model planes 

Model planes for identification purposes have become an 
essential part of the war program. Through perfect models, 
airmen and ground crews learn to identify a ship by its sil 
houette. It is essential that these models be absolutely true 
to scale, | in. to 72 in., and absolutely perfect in every detail 
particularly in identification points because it is as necessary 
for our men to be familiar with our own ships as with enemy 
ships. 

Originally, model planes were molded of rubber, which at 
its best could not be considered satisfactory, especially on large 
planes where there was a tendency to cold flow. They were 
later made of cast metal, which made a beautiful job, but 
the planes were exceptionally heavy and would break if 
dropped. Subsequently, planes were molded of reinforced 
plaster compound, which did not make a thoroughly clean job. 
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The appearance of the finished plane was rather lumpy and, 
of course, if the plane were dropped, it would shatter. This 
factor immediately set up a serious objection to planes of this 
type, especially since they had to be shipped overseas and 
might arrive in a damaged condition. The very lives of our 
airmen depended on these model planes arriving not only un 
broken, but perfect in every detail 

The Cruver company moved into the picture by recom 
mending planes molded of thermoplastic cellulose acetate 
Models of U. S., English, Russian, Japanese, German, and 
many another plane are now being produced in quantities. 
Perfect in every detail and accurate in scale measurement, the 
planes won't shatter or break when dropped from a reasonable 
height and can be shipped abroad with confidence. The 
models are made in a single cavity mold and are produced at 
a rate of from 35 to 60 an hour. The larger planes are made 
in two separate pieces which are put together. 

In addition to the accuracy, durability and strength ob 
tained, an outstanding advantage of the use of plastics has 
been the substantial daily production in comparison to the 
small production possible with the plaster of Paris method 
Furthermore, each plane that comes off the mold is as ac 
curate as the plane before it, which is the most important 
factor throughout the program of reproducing these exact 
plane facsimiles. Astonishingly fine detail must be main 
tained throughout. The wings have to be perfectly shaped 
from front to back, and must have perfect alignment from 
fuselage to wing tip. Gun mounts must all be indicated ac 
curately and in their proper position. All undercarriage 
markings, such as bomb bays, retracting wheels, etc., must be 
in their proper places, in proper perspective and absolutely 
accurate. 

The accuracy of the models is excellent, particularly since 
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the molder had to work from a combination of photographs 
and drawings and not from a set of blueprints. On one plane 
some sections are exceptionally thick, others thin. A few of 
the models produced are pictured on the first page of this 
story. In Fig. 2 the small and large plane, each to absolute 
scale, are shown for contrast of size. Note the complete de 
tail in each, though the wing spread on the smaller is approxi 
mately equal to the width of the four-motored plane's tail 


Aerial dead reckoning computer 


This computer originally had a plastic slide with an alumi 
num housing. On the one side of the housing are verv ac 
curate calculations determining the drift of the plane, to 
gether with a compass. On the other side is a computer for 
air speed and altitude. The instrument itself must of neces 
sity be most accurate, and when reading the slide at the center 
line you have a plus or minus of .002 inch. 

The slide is made of a vinyl sheet cut to size, printed and 
laminated on two sides with transparent vinyl resins. The 
housings, originally aluminum, subsequently converted to 
brass weighing 2 Ib. and now converted to plastic, is injection 
molded-in sections in a two-cavity mold. The plastic housing 
is assembled only by the use of four brass rivets and four 
screws and inserts, together with two short springs. A line 
assembly belt speeds operations. The lettering is filled in 
with fluorescent paint. The overall size of the finished hous 
ing is 4’/, in. by 9°/¢ in., and the completed molded unit 
weighs .6 Ib 

The conversion to plastic will save many tons of brass, if 
the total quantity of items ordered is considered. In addition 
to the actual saving of the critical material (brass), the molded 
piece is a much lighter weight for the plane to carry. 


Bomb recorder frame 

In its search for possible items for conversion, the company 
found the bomb recorder frame could be injection molded of 
plastics. This recorder, previously made of aluminum, con 
sisted of two pieces hinged at the long end, closing together 
snugly over a tailored piece of three-ply wood. Two pencil 
holders are provided, one at each side. When closed, the 
frame must be held fast by hinged clips. The three-ply in 
sert acts as a stabilizer for rigidity. 

The die was quite involved and necessitated a cam action. 
The frame is cellulose acetate, with matte finish. A rein 
forced rib gives additional strength to the molded part. A 
large piece, the frame size is 7'/, in. by 12 inches. The wall 
thickness is .093 inch. 

By converting this job from aluminum to plastic, the com 
pany released 1500 lb. of aluminum for each thousand pieces 
produced, which over the total quantity amounts to a very 
sizable poundage of aluminum saved. The plastic job can be 
considered as superior to the aluminum original both from a 
practical and from an eye-appeal point of view. 


True air speed computer 


Used to determine true air speed, this computer is made 
from vinyl sheet. The lettering (Fig. 5) is fluorescent. The 
cursor arm was originally machined out of methyl methacry! 
ate and a thin strip filled in with fluorescent material. The 
molder changed this job from a machine operation to injection 
molded methyl metacrylate, thus saving valuable machine 
hours on a type of machine that is needed in tool and die work. 
Production is much in excess of that from the milling machine 
or the shaper. In addition, the job ‘is considerably cleaner 
and more attractive even before finishing operations. 





Government business 

The Government is now the Number One customer of all 
business. Contrary to the thinking of many firms, an in 
telligent sales approach backed up by production performance 
is even more important in selling the Goverment than in 
selling private customers 


Credits— Material: Lumarih, Nixonite, Tenite 1], Vinvylite 


4—-Two aircraft instruments represent important con- 
versions to plastics. The aerial dead reckoning com- 
puter now has an injection molded housing, and a slide 
of vinyl sheet, printed and laminated on two sides with 
transparent vinyl resins. 5-—-Computer to determine 


true air speed now made from viny! sheet with fluorescent 


lettering and a molded methyl methacrylate indicator 
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T is with considerable pride that we announce the appointment of Ray- 
mond R. Dickey as editor of Mopern P astics. 





Mr. Dickey has been in journalism for some ten years, connected with 
numerous trade papers and newspapers. His last position was on the staff 
of the Research Institute of America as their Washington editor. Since 
April of this year, he has acted in a similar capacity for Mopern P astics. 

Mr. Dickey was educated in Washington public schools, and was graduated 
from Southeastern University of Washington, D. C., with the degree of LL.B. 
He is a member of the bar of the District of Columbia. 


We feel that Mr. Dickey is well qualified to carry on the traditions and 


ideals of Mopern PLastics magazine. 
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Molding the 


Thunderer 





N one of the occupied countries of Europe, a small boy 
fishing by a roadside stream was ordered by a group of 
As he 
trudged along beside them, the lad entertained his captors by 


Nazi soldiers to guide them to the nearest village. 
whistling imitations of bird calls. So amused were the Ger 
mans by this artless mimicry that not one of them noticed, 
when the party entered a wooded stretch of road, that he 
whistled 48 distinct times the call of the meadow lark, and 
twice that of the cuckoo. To guerrillas hidden in the woods, 
those whistles were a prearranged signal: 48 men, 2 machine 
guns . 

The U. S. Army, which cannot hope to find such vocal 
virtuosity in its personnel, has heretofore relied on a whistle 
of brass for the signalling done by company officers and non 
Now the 


Quartermaster Corps has specified a lightweight plastic 


commissioned officers in combat and in training 


whistle, designed by its own technicians, to replace the brass 
signaller as a general issue item. Known somewhat ominousl\ 
as the ‘‘Thunderer Whistle,”’ the new attention-getting device 
will be attached to a metal chain which is hooked to the coat 
or shirt, and worn in the whistler’s pocket (see Fig. 1) 

Alert to the necessity for conserving metal, the Quarter 
master Corps, charged with the responsibility of feeding 
clothing, equipping and transporting the Army, has long made 
a practice of introducing plastics into Army equipment 

* Recent issues of Mopern Prastics have carried stories on other items 
of Quartermaster Corps equipment incorporating plastics: phenolic-lami 
nated helmet liners (May 1942, p. 35); resin-bonded skis (ibid., p. 50 
vinylite-coated cloth raincoats (July 1942, p. 40 Mess kit knife handles 


toothbrushes, razors, combs, buttons are further examples of plastics re 
placements used by the Quartermaster Corps 









wherever they represent an improvement over currently used 


materials or wherever they are more economical.* 

The Plastics Sub-Unit of the Quartermaster Corps’ Stan 
dardization Branch studies carefully the possibilities of plas 
tics in various app'ications before they are selected. For the 
Chunderer Whistle, a medium impact phenolic molding ma 
terial was at first specified; but when it was brought to the 
attention of their technicians that a sufficiently hard thermo 
plastic material would perform equally as well as one that 1s 
thermosetting, the specifications were amended to permit use 
of the former 

One molding company now in production on the Thunderer 
is using a thermoplastic—a special grade of exceptionally hard 
cellulose acetate butyrate which, it reports, presented at first 


a multitude of molding problems (Please turn to page 120 


2—Cellulose acetate butyrate whistles are injection molded in two halves, four to a sprue 


assembled with brass rivet and grommet. 3 


PHOTC, COURTESY TENNESSEE EASTMAN ORP 





Blueprint shows design of the Thunderer 


Q PHOTO. COURTESY PLASTIC ENGINEERING, INC, 3 
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HOSE who read their newspapers carefully come upon 

many an ominous prediction of a copper shortage. 
Hints that pennies may be snatched from babies’ banks 
that they won't be made of copper any more—even that 
they'll be made of plastics! So far, the plastic penny is no 
more than a rumor, but plastics are today releasing copper 
in other significant applications. The U. S. Navy, already 
a large user of plastic materials, has recently adopted ex- 
truded vinyl for flashing and capping strips formerly made 
of the red metal. 

Five hundred thousand feet of the extruded vinyl material, 
in widths from 5 in. to 6°/,in., have been ordered by the Navy 
from one manufacturer for use on a naval supply depot in an 

fastern State. A special color of weathered copper has been 
specified to make the substitution of materials as unobtrusive 
to the spectator’s eye as possible. 

But color is distinctly a secondary consideration in this 


1—Cap stripping is extruded at the rate of 9 or 10 ft. per minute. Pick-up conveyor belt at left keeps the material 
moving under cool air blowers. 2—As it comes from the conveyor, stripping is measured into 8-ft. lengths, cut with shears 


unique plastics development. The main job of the material 
is protection against leaks. Flashing is placed around build- 
ings (continuous), over windows, under monitor sills as roof 
cap flashing, and as eave cap stripping. Eavecap stripping is 
a seal over the tops of exposed walls at the main roof and 
monitor roofs as a protection against moisture. 

The material that does this job must be weather-resistant, 
water-resistant, sun-resistant, cold-resistant and dimen 
sionally stable as well as resistant to aging. After extensive 
tests of the vinyl material extruded in various profiles from 
5 in. to 6°/, in. wide, it was found to meet the Navy's specifica 
tions for the job. The extraordinary width of these profiles is 
noteworthy, of course. They are probably the widest shaped 
pieces ever commercially extruded in uniform thicknesses 
Gages are maintained at .020 in. except at certain bends 
where additional strength is required. 

The secret of this unusual (Please turn to page 124 
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by JOHN D. NELSON and G. F. D’ALELIO* 


Low pressure laminating 









CARCITY of basic raw materials and the necessity of 

finding replacements for metal have placed low pressure 

laminating of fabrics and paper base materials squarely in the 
spotlight. 

The use of low pressures in the bonding of laminates, par 
ticularly wood veneer, first came about during World War I, 
in the manufacture of curved sections of plywood. In the 
intervening years several methods of fabrication involving 
variations in the basic rubber bag or diaphragm process have 
been developed. 

Applications which naturally suggest a low pressure lami 
nating technique are those which are not easily laminated by 
the conventional high pressure methods, but still require to a 
large degree the toughness obtained from the continuity of 
fiber in laminated products. Nonstructural and semi-struc 
tural parts of aircraft, such as fairings, fillets, housings, cowl 
ings, ducts and the like, are excellent examples of irregularly 
shaped objects which would be extremely difficult if not im 
possible to laminate at high pressures; yet because the loads 
they are required to carry are not particularly severe, their 
fabrication via low pressure methods is entirely feasible. 

A differentiation must be made between low pressure and 
high pressure laminating with thermosetting resins. High 
pressure laminating of sheets, rods, tubes and molded lami 
nated articles usually entails the pressing of impregnated and 
dried sheet stock material at pressures ranging 1000-2000 
Ib. per sq. in. and temperatures of 150-165° C..for phenolics 
to 130-150° C. for ureas. In the low pressure methods, on 
the other hand, laminating pressures of 100 lb. per sq. inch or 
lower (usually much lower), are employed at curing tempera 
tures generally below the corresponding temperatures for high 
pressure laminating. 

The use of both 
lower pressure and tem- 
perature in the curing 





ture may be economically possible. In still another situation, 
the part may best be laminated with a delayed action type 
of cure. The resin is also required to perform these various 
functions equally well at whatever laminating pressure in the 
low range it may be cured. Consequently, the advantage 
of having at our disposal certain basic resins which will per 
form all of these requirements with appropriate catalyst addi 
tions is obvious. 

In order for a liquid resin to be used in low pressure applica 
tions, it should be carried to as high a state of condensation 
By tais 


method, the later conversion to the cured state will liberate 


as possible and still be fluid enough for working. 


minimum amounts of reaction products such as water, am 


monia, etc. In addition to high condensation, the resin 
must be stable at low temperatures while being potentially 
convertible at intermediate temperatures. 

The usual procedure as to cure has been the addition of 
highly acidic substances which throw the resin over but at 
the same time frequently create a destructive influence on the 
cellulosic base material used as a laminate. Recently, how 
ever, there has been developed a series of resins which, when 
cured, have a nearly neutral resin in the laminate. 

Ordinarily, high condensation would result in a very high 
viscosity or solids resin product which would be unsuitable 
for low pressure laminating. Then, too, the possibilities of 
obtaining low temperature stability would be remote with 
The General Electric Plastics Laboratory has 
developed several highly successful resins suitable for low 


those types. 


pressure laminating which do not have these drawbacks. 

In addition, the low pressure technique has fostered the use 
of thermoplastic resins in laminated applications. Resin 
solutions of suitable 


concentration are 





cycle naturally means 
that new types of resins 
have had to be de- 
veloped for these ap- 
plications. From the 
point of view of lami- 
nating procedure at 
least, a liquid resin is 
most desirable. At the 
same time, the variety 
of applications which 
it may be called upon 
to fulfill necessitate a 
most versatile type of 
resin. In one case, a 
strictly cold set cure 
may be imperative. In 
another instance, only 
a low curing tempera- 


**Group leader, and staff 
chemist and director, respec- 
tively, of the Plastics Lab- 
oratories, 
Co. 


General Electric 


1. Unless specially treated, moisture 
absorption is high. 

2. There is a minimum distortion, dis- 
placement, or rupturing of fibers; thus 
there is more effective viiizanwn of 
strength values. 

3. Tensile strength is good. 


7. Toughness superior to that of high 
pressure product. 


8 Specific gravity low (1.0 to 1.2), 


_Tesulting in greater resistance to bend- 


ing or wrinkling per unit weight. 
9. Bonding properties somewhat 
poorer than those of high pressure 


used for coating or 
soaking the built-up 
laminae, after which 


1. Moisture absorption is low. 


2. High pressure and high tempera- 
tures required in laminating process 


the solvent is evapo 
rated off at room or 
slightly elevated tem 


may result in damage to fibers of the peratures. For a bet 
laminate, thus decreasing its strength ter bonded, higher den 
values. sity product, the article 


may be given a short 


3. Tensile strength is good. 


laminating cycle at 
4. Flexural strength is good. very low pressures 
(3-10 Ib. per sq. inch). 


5. Compressive strength is high. 
6. Modulus of elasticity is high. 


7. High resin content makes prod- 
uct less resistant to fracture. 


8. Specific gravity high (1.3 to 1.4), 
therefore inferior in stiffness charac- 
teristics. 


the 
relative merits of low 


In determining 


pressure laminating, as 
compared with the con 
ventional high pressure 
methods, the 
tion methods which the 


fabrica 


low pressure technique 


employs must be 
9. Bonding properties are excellent. studied. 
Since the pressure 





SEPTEMBER * 1942 45 





a 


Ph chp akin ace 
rs . PS es 


[ 


ee 


+ 





and heat used in low pressure laminating are relatively low, the 
mold die or mandrel employed may be much weaker and more 
simple in nature, hence lower in cost and easier to construct 

Then, too, most of the laminated parts fall into two categories: 
those capable of being fabricated on a male member and 
those for which a female mold is more adaptable. The other 
half of the mold consists of a flexible membrane or sheet by 
means of which hydraulic pressure, or its equivalent, may be 
transmitted to the article being laminated. Of course, those 
applications requiring no laminating pressure need no flexible 
membrane. Thus the practicability of using only half a 
mold and the relatively simple construction of the mold it 

self present a real saving in time and expense 

The molds themselves may be constructed of such low cost 
and readily available materials as wood, concrete, plaster of 
Paris, papier-maché, sheet metal and crude castings from low 
melting alloys. 

Wood maxes an excellent, lightweight material for mandrel 
and male form work on which the impregnated laminates may 
be wound and subsequently cured in an oven with no addi 
tional pressure required for laminating. Those parts which 
have suitable draft may be wound on a solid core or mandrel 
Those which have changing cross sections or n~ draft may be 
constructed on a split core or a removable core made up of 
several suitably shaped pieces held together with dowel pins 
For a superior wooden mold, the surfaces may be treated with 
a thermosetting resin, cured and finished to size 

Concrete and plaster of Paris are both materials which are 
easily cast to shape, in addition to being capable of imparting 
a polished surface to the laminated article if so desired. Heat 
ing coils may be cast in the molds themselves or the mol 
thickness may be made as thin as possible to allow the 
quickest transfer of heat when placed in a curing ambient 
Plaster of Paris in a thin section also has been used as a wind 
ing core for irregularly shaped objects and subsequent! 
shattered out after the curing cycle has been completed 

Papier-maché molds are best suited for laminating parts 
requiring little or no pressure. Wood pulp and a water soluble 


binder are intimately mixed before forming to sl 


lape and 
drying. After the laminating cycle, the mold is destroyed by 
dissolving out the binder and removing the pulp. Although 
it can be used only once, the low cost and ease of construction 
make papier-maché a very attractive material for low pres 
sure laminating. 

Unless metal is used sparingly as a mold material, it will 
defeat one of the prime reasons for going to low pressure 
laminating—conservation of strategic raw materials. Sheet 
metal molds which are not too complicated to shape or re 
quired to be held to close dimensions offer a satisfactory solu 
tion for quick and efficient mold construction. In many 
instances, sheet metal parts which the plastic is replacing may 
be used for the mold itself. Low melting alloy castings, which 
may be melted out after laminating, are highly satisfactory 
where the weight of the casting will not interfere with han 
dling. For larger size objects, sludge castings with relatively 
thin wall thicknesses will solve the problem. 

After selection of a proper mold, based on pre duction re 


1—Low pressure laminates of fabrics and paper base ma- 
terials are replacing metals in widely diversified war uses. 
There are almost no limits to the contours and shapes of cold 
wound laminates that may be fabricated by this method. 
Lower section of photograph shows fabric base cold wound 
laminates. 2—Here is an unfinished housing laminated at 


15 ib. per sq. in. 3—Alir duct laminated at zero pressure 
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quirements, laminating cycles and mold materials available, 
the question arises as to the best procedure for building up the 
assembly prior to laminating. Since this part of the process 
is the most costly, largely because of the handwork involved, 
any saving in material and labor which may be effected 
through ingenious methods or production technique is highly 
important. In fact, it may be one of the deciding factors in 
determining whether it is feasible to fabricate a part by low 
pressure laminating. 

The use of flat sheets of laminating material in the build-up 
wherever possible is, of course, desirable from a production 
standpoint. On those shapes which ordinarily could not be 
accommodated by a flat sheet, the choice of a more loosely 
woven fabric which is capable of being stretched or deformed 
offers a solution, if the probable lowering of strength is not 
objectionable. In other instances, flat sections developed 
from templates may more advantageously be used. 

Complex curvature sections with rapidly changing contours 
will usually require tape, at least in some portions of the build 
up. Tape is not only a convenient material for building up 
and holding the assembly together, but may well impart 
added strength characteristics. In the air duct shown in 
Fig. 1, a combination of canvas duck and airplane tape was 
laminated with gratifying results. 

In general, the cloth and tape used in the build-up are 
dipped, sprayed or coated with resin prior to assembly on the 
core or mold. It is advisable to have the resin sticky at this 
stage, as it assists in holding the layers in place, particularly 
in parts with complex curvatures. After the final layer is in 
position, several additional coats of resin may be painted on 
to give a surface superior both in appearance and in resistance 
An alternative method of fabrication consists in laying the 
untreated cloth or tape on the form first and then applying a 
coat of resin before putting in the next layer. Thermoplastic 
solutions are generally applied by the latter method, allowing 
suitable time for evaporation of solvent between application 
of each layer. 


After assembly is complete, those parts requiring no addi 





tional pressure for laminating other than that derived from 
the tension applied to the various layers themselves are simply 
placed in an oven at the curing temperature desired, and 
shocked loose from the core after cure is complete. Those 
parts requiring low pressures for bonding are placed in special, 
inexpensive set-ups where heat for curing and hydraulic pres- 
sure for laminating are applied. A thin membrane—rubber 
for example—is placed between the built-up laminae and the 
hydraulic medium to ensure even application of pressure and 
suitable finish. The hydraulic pressure medium used may be 
steam, water, oil, air, etc. Heat for laminating may come 
from either side of the molding surface, from the hydraulic 
medium or from a separate source. On certain applications, 
particularly those where the curvature is slight, loose sand 
and lead shot have been used to considerable advantage as a 
source of pressure. In any event, the primary purpose is to 
make the curing process as fast and as simple as possible while 
still obtaining the desired properties in the finished article 

The wound type of low pressure laminating product ts 
not merely another glue-bonded cold rolled tube, but a lami 
nated plastic in the truest sense of the word, since the paper 
or cloth base laminates are both impregnated and bonded to 
gether with resin. A mere suggestion of the variety of shapes 
possible is shown in Figs. 2 and 3. Although the contours of 
these shells are necessarily uniform throughout their length 
the possibilities of fabrication (two of which are shown in the 
upper portion of Fig. 3) make the number of direct applica 
tions much larger 

Simple, inexpensive wooden mandrels are used exclusively 
in this work. The size of mandrel is governed only by the 
size of tube rolling machine. With the proper selection of 
paper or cloth base stock in combination with recently de 
veloped semi-cold set impregnating resins, both bonding and 
impregnation are accomplished with the same rolling opera 
tion. The winding process takes only 3 to 4 minutes for an 
average-sized piece. The shells are then allowed to remain on 
the mandrel at room temperature and no pressure for an hour 


After a final oven bake at a low (Please turn to page 122 


4—-Synthetic resin-coated split wooden mandrel for cold wound laminates 











1--Resin-treated laminated paper products helping to solve the metal problem as steel replacement for 
pipes are formed in hydraulic press. 2-—For shot hole casings, this tubing is furnished in 10-ft. lengths 


Priority-free pipe 


by H. W. Richter* 





EPLACING steel casing ordinarily used in the seismo 

graphic method of oil prospecting, a newcomer in the 
growing family of resin-treated laminated paper products 
shows considerable promise as a partial solution to the metals 
shortage problem. 

Fedralite is the name which identifies the various combina- 
tions of fibers, Vinsol' resin and modifiers described in U. S. 
Patent 2,264,189 and in a number of pending patent applica 
tions, domestic and foreign. 

Available without priorities, low in cost, light in weight, 
safe to handle and easy to retrieve for re-use, shot hole casing 
made from this material is winning its way to acceptance by 
the oil industry. 


Method of fabrication 


The tubing is made by wrapping around a mandrel a 
number of layers of resin-treated fiber paper produced on a 
cylinder board machine. The preform is transferred to a 
specially constructed press carrying a mold slightly over 10 
ft. in length and equipped with a mandrel over which the pre 
form is slipped (Fig. 1). Mold and mandrel are equipped 
for introduction and removal of steam and water. Opera 
tion of the press after introduction of the preform is entirely 
automatic. In 6'/, min., the finished tubing is ejected, ready 
for shipment save for trimming of the ends. The tubing is 
currently being supplied for shot hole casing in 10 ft. lengths 


~ * Cons , Rediéral Blectric Co. 
' See M mn Pcasvics, June 1942, page 59. 
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with an outside diameter of 3 in. and with a wall thickness of 
'/gin. (Fig. 2). The product is so light that a man can carry 
70 ft. of 3-in. tubing on one shoulder (Fig. 3). Tubing of 
greater diameter can be produced by similar methods where 
the prospective volume is sufficient to justify the expense of 


the molds. 


Properties 


Strength and water-resistance of the new tubing are ample 
to meet the usual conditions encountered in oil prospecting 
Supported on a 9'/, ft. span, a length of it will support the 
weight of two men. Samples of the product are tested in a 
specially designed apparatus in which hydrostatic pressure is 
applied to failure. The minimum “burst point’ has been 
established as 200 p.s.i. Tubing failing at 400 p.s.i. has been 


produced by special methods. 


Suggested applications 


Among possible uses for this resin-treated fiber tubing is the 
construction of low-pressure oil or gasoline pipe lines. Highly 
resistant to petroleum products, the material would seem to 
have considerable promise in this field 

It should be borne in mind that the resin-treated fiber 
material is not an overall replacement for phenolic and other 
laminates that have served so well in many fields. Someone 
has recently very aptly characterized it as the “valuable 
missing link between hard fiber and the phenolic resin prod 
ucts."’ Proposed uses should be carefully studied. With 
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3—-Sturdy, water-resistant and lightweight, 70 ft. of 3-in. 
diameter tubing can be balanced jauntily on a man's shoul- 
der. 4~—Close-up of jointed attachment shows laminated 
tubing secured in adjustable metal sleeves in a simple 
swivel joining. 5—Tank tower constructed of resin-treated 


fiber tubing. Note that it can support the weight of three men 


due regard to the limitations of the material as well as to its 
strong points, it should be possible to adapt it to many uses 
in which requirements are not so severe as to call for the ulti 
mate in physical properties. Its successful manufacture and 
use as shot hole casing well illustrate this point. Intelli- 
gently used, the material can replace steel and other scarce 
metals in many categories and should, therefore, prove of 
real worth in the present emergency and thereafter. 


Credit— Material: Fedralite, by Gillette Fibre Co 


TABLE I.—LAMINATED FEDRALITE PROPERTIES 


For sheet composed of approximately 50% fiber and 50% resin 


Specific gravity 1.25 to 1.35 
Weight, per sq. ft. '/s in. thick 0.9 Ib. to 1 Ib. 
Softening temperature 225° F. (approx.) 
Water absorption, 24 hr., percent 

Sample: 1 X 3 X !/s in 28to4 
Modulus of rupture 

1/,-in. bars 12,500 to 19,500 
Tensile strength, p.s.i 9000 to 12,000 


Compressive strength, p.s.i 
Specimen: Cross sectional area 


2.96 sq. in 10,000 
Double shear, p.s.i 
Specimen: 0.750 in. diam 6500 to 9100 

Punching qualities Excellent 

Brittleness No tendency (extremely 
tough) 

Dielectric strength, volts per mil 350 to 500 

Elasticity Good drawing quality 

Machines Readily 


Notr: The above tests are approximate and subject to revision, as 
machine production thus far has not been standardized 



































Jusect screen 


Boon to home owners, bane of insects, this new plastic 


























screen is weatherproof, colorfast, tough and handsome. 
Woven of extruded fibers of vinylidene chloride resin .010 
to .011 in. in diameter, the screen may be fabricated in stand 
ard widths and meshes on either wire or fabric looms. Aside 
from the present importance of this new screen as a metal E 
replacement, there are numerous other advantages claimed 
for the material. It is reported to have extraordinarily high 
tensile strength (about 50,000 Ib. per square in., equal to 





that of mild steel), and to be sufficiently flexible to withstand 
almost any mechanical injury except cutting or burning 
It is said to be resistant to sulfur fumes from coal smoke 
to the salt air of sea coasts and to alkali present in arid areas 3 
Two years of rigorous testing are rep rted to have demon 
strated that neither sun nor salt nor air will cause rust 
corrosion, mold or oxidation of the material. And even 
gasoline, oil, ordinary solvents and chemicals are ineffectual 
enemies of this new plastic screen. 

It is suggested that this screen will be highly suitable 
for use in the tropics as tent vents or flaps, or as a helmet 
hood to ward off insects. Most screens deteriorate within 


a year in the tropics because of the intense heat and atmos 






pheric conditions 













Material: Saran. Permalon screen manufactured by 


Inc 


Credits 
Pierce Plastics, 





Differential wheel bearing 


In these days of rubber tire scarcity the differential wheel 
described as arn aid to extending tire life, assumes new im- 






portance. Improved bearing action for differential dual 






wheels has been achieved by use of laminated phenolic 






plastic for inter-wheel bushings which have a load-carrying 






capacity of several thousand pounds per square inch. The 






advantage of this bushing, which is machined from tube 






stock, is that it has successfully eliminated the human 






element, because once installed it requires no lubrication. 





The function of the plastic bushing or plain bearing (see 






section in light color on inner wheel hub, at right), is to 






provide inter-hub bearing surfaces for the action of differen 






tial dual wheels. In order to provide the necessary differen 






tial action between two dual tires, and to facilitate their 






rolling freely on roadbeds without scuffing or slipping, wheels 






must be inter-mounted in telescopic relation at the hub. 
The laminated bushing is the bearing surface between hubs. 
The outer wheel assembly (left), rotating on the hub of the 








inner wheel, is a slow moving part, averaging only a few 






revolutions per minute on the inner wheel hub under average 






operating conditions. The inner thrust washers (lower photo) 
for the wheels are made from fabric base plate stock, with a 
graphite inclusion. 












Credits— Material: 
Wheel Corp. 
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Synthane. Manufactured by Differential 








Superman's daring, contempt of danger and immunity to 
hazards may now be assumed by a worker who wears a 
plastic Skullgard and an asbestos coverall. Resistant to 
fire, explosions, chemicals, this one-piece suit consists of an 
upper and lower garment securely sewed together, with 
gloves, boots and a plastic reinforced helmet attached, so 
that the wearer is completely enclosed and protected from 
flame, insulated from heat and guarded from injury. 

The helmet of the suit is of canvas, impregnated with 
phenolic laminating varnish and molded to form in one piece. 
The strong, smooth plastic is described as fracture-resistant, 
a non-conductor of electricity, and as immune to water, oil 
or perspiration. The crown of the hat is reinforced with a 
wire screen which adds to the great inherent strength of the 
lightweight laminated phenolic plastic. These headguards 
resist impact of falling objects, blows and bumps. They 
are covered with an asbestos hood, and secured with front 
and rear aprons for maximum head and neck protection 
Unobstructed vision is provided by a large heat-resistant 
glass window set into the hood. 

The wearer climbs into his suit through a zipper opening 
which extends down the front to the waist. 


Credits—Helmet material: Bakelite. Manufactured by Mine 
Safety Appliances Co 


Vision 


Shields of louvered, laminated cellulose acetate plastic 


eliminate glare from fluorescent lighting and reduce bright 
ness to the level of maximum eye comfort and vision effi 
ciency. One of the largest installations of fixtures employing 
this material was made recently at Bolling Field (above) 

The pliable, lightweight, shatterproof material is manu 
factured in sheets approximately 20 in. wide and 50 in. long, 
in three thicknesses—.040 in., .060 in. and .O80 in.—with 
tolerances held to plus or minus .010 in. The white. louvers 
are approximately .003 in. wide, running the 20 in. way of 
the sheet and extending through the thickness They are 
perpendicular to the sheet surface with a tolerance of 10° 
and spaced .040 in. apart. Transparent spacings between 
louvers are water-white plastic 

The material is available in two types of surface finish 
polished or prism. The prism type, which was used in this 
installation, has 40 refracting prisms per inch embossed upon 
one surface, the prisms running the length or 50 in. way of 
the sheet at right angles to the louvers The action of the 
prisms is to spread the brightness of the lamps and reduce 
reflected glare from the work, thus improving visibility 

This installation is described as having been entirely 


satisfactory, with no perceptible warping or shrinking 


Credits—Material: Louverplas. Fixtures by Sylvania Electru 


Products, Inc 
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OFFICIAL PHOTOGRAPH, U. 6, ARMY AIR FORCE 


1—Swift and silent, these gliders take off on a motorless flight. 


Hot wings and cold set resins 





é is E fall of Crete last year focussed the attention of Gen 
eral Staffs in every country on the possibilities latent in a 
daring aerial weapon—the glider train. The newest and 
hottest development iu this field is the use of plastic plywood 
in gliders. 

Based on the fundamental principle that an airplane (like 
a truck or a locomotive) can tow more than it can carry, the 
use of gliders to carry troops and equipment over difficult 
terrain or wide stretches of water to points otherwise in 
accessible is a logical development in the use of this type of 
craft. Not only are the gliders more maneuverable for land 
ing troops than parachutes dropped from planes, but they use 
less critical materials, are produced more rapidly and are less 
expensive than huge transport planes. 

For some time now, the Armed Services have been experi 
menting with troop and freight-carrying gliders, and on July 
17 Lieutenant General H. H. Arnold announced the formation 
of a new air unit to be known as the “Troop Carrier Com 
mand.’’ Tactical training of Army air-borne combat teams, 
using large gliders and transport planes for lightening offensive 
action, is already in progress. Calling for more volunteers to 
train as glider pilots, General Arnold predicted that the troop 
carrier command, all of whose soldiers, equipment and supplies 
will be carried by air, would receive high recognition for im 
portant missions. 

Gliders are not new. Man has been toying with the idea of 
bird flight since the disastrous experiment of the mythical 
character, Icarus. Leonardo da Vinci built a glider, and small 
boys the world over have tried to glide from the roofs of their 
barns into the untracked sky. Giiders are exciting because 
they are closest to the actual flight of a bird. 

The biggest problem in airplane construction is the weight: 
strength ratio. Next, the engineer must figure the amount of 
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horsepower he can cram into a small, light structure to pro 
duce a ship that is fast, maneuverable and easy to fly. The 
builder of a glider has no such calculations to make, though, 
of course, considerable engineering is necessary. A glider can 
take off with little external mechanical aid, and can stay 
aloft indefinitely under its own lift by taking advantage of 
wind currents. 

The new application of gliders makes them cars in a train, 
with the airplane serving as the locomotive. Each glider will 
hold 9 or 15 men, or food or clothing or ammunition or what 
ever the logistic requirements of a given attack involve. Be 
cause a glider has a low landing speed, it can land practically 
anywhere—on a road, in a field, or even in a treetop if neces 
sary. In modern practice, gliders can be taken in tow by an 
airplane in flight just as sacks of mail are picked up. This new 
technique also makes it possible for gliders to be hoisted from 
the ground and towed back after they have landed their 
troops. Gliders are, of course, silent, and this is a great ad 
vantage when troops are landed by air. 

To these inherent properties and possibilities, gliders now 
add strength and light weight by virtue of the plastic-bonded 
plywood which composes them. These almost-lighter-than 
air craft were formerly made of chrome alloy, steel tubing 
and airplane cloth, but because of increased production 
schedules and a desire to avoid using strategic materials, both 
the Army and the Navy have turned to plastic plywood 
Plastic-bonded plywood is used in wings, tail and rudder 
though fuselages are still made of steel tubing because speed 
was demanded in development and construction, and the 
amount of time necessary for designing a wood fuselage 
would have delayed the adoption of gliders as a factor in 
immediate offensive warfare. 

One basic training glider is a two-place affair, developed 


At about 4000 ft., they will be released from tow line 
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2—Fully armed and ready for action, these infantrymen 
board nine-place Waco glider for a demonstration flight. 
This mode! carries a full squad of eight men, in addition 
to the pilot. 3—Clutching their rifles, bayonets fixed, 
these airborne troops leap from their gliders fully pre- 
pared to charge against an imaginary foe. These plastic 


bonded plywood ships are light, strong and longlived 


from designs made by the Schweizer brothers, founders of 
Schweizer Aircraft Co 
‘ with the glider bug. 


The Schweizers are two young men 
The glider they built performed so 
. successfully at a demonstration before Army and Navy 
officials last year that it was selected by both Services as the 
7 basic design for a training ship. 

The leading edges of the wing, the tail, the rudder, the 

, ailerons and the spoilers (which are a kind of “air brake”’ for 

reducing the ship's speed in mid-air) of the Schweizer glider 

7 are all made of plastic plywood, airplane type, and some plain 

l wood. Since production is still in its early stages, the molding 

possibilities of plywood have not fully been taken advantage 

of. Some parts are molded by the plywood manufacturers to 

order for the Schweizers. Plastic plywood is selected, natu 

rally, because of its great strength, its weather- and water 
resistance, its long life and its light weight. 

Around the leading edges of the wings, plywood in thick 
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nesses of '/, in., */. in. and '/\ in. is used, the thicker plies 
toward the base of the wing, where the greatest stress is 
applied in flight. The thinner wood is used toward the outer 
: edges of the wing. This is heavier wood and is cut to shape. 
The skin wood is bent to form by being first wet, while heavy 
; weights on metal straps are placed over it along a metal pipe. 
Then it is steamed in a trough. A curve approximating that 
of the leading edge of the wing is achieved by this method and 
. the plywood is then further curved and glued into place over 
. the ribs, where it fits perfectly. Plywood is also used to rein 
force the ends of the wing spars, where bolts for fastenirig are 
attached. The wings are detachable from the ship and from 
Plywood is used in wing construction for its re 


each other. 

: sistance to cracking and its ability to hold the heavy metal 

bolts used to attach the wings to each other. Most gliders are 
built with detachable wings for easy shipping and storage. 

Plywood gussets are used on the-individual ribs and are set 

into place with a cold set urea resin adhesive. The ailerons 
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are of similar construction, although there is no curve of the 
wood. Flat sets are joined along the pointed edge with nails. 
Plastics are also used in the form of cellulose acetate and 
cellulose nitrate sheeting for the transparent cover of the cock 
pit. Laminates are used as guide pulleys for the control wires. 
In some cases a molded phenolic wheel is used on the tail. The 
entire wing is covered with cloth, as is the fuselage, and then 
sprayed with airplane dope. Preliminary models have passed 
flight tests and are now in production in many plants through 
out the country. 

Other types of glider—9-place and 15-place—have been 
developed and are now being manufactured by Waco Air 
craft Co., Cessna Aircraft Co. and others for actual use in 
maneuvers and presumably in combat. One basic reason for 
selecting the design and the material (both of which involve 
plastic-plywood) for these Waco ships was the desire of the 
Army to achieve a simple manufacturing process so that con 
tracts could be let not only to experienced aircraft companies 
but to furniture and boat manufacturers as well—require 
ments which the Waco ship meets. The use of plastic-ply 
wood for airplanes is not new to Waco, and their Model-E 
ship has long used the material. The company is also ex 
perienced in working with plain, unlaminated wood. 

In the Waco gliders the entire wing is made of wood, in 
cluding a hollow plywood spar, and a complete skin of ply 
3 


wood tapering from */ in. to '/\, in. thick. Since large-scale 


production is only beginning, many manufacturing processes 
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will undoubtedly be changed. At present, for instance, the 
plywood skin is merely glued with a cold set casein adhesive 
(although heat is applied locally to speed the set), first being 
held in place and under the proper pressure with a pre-set 
nailing device. Nails are driven in only part way through an 






















overlayer of wood which is stripped away after the adhesive 
sets, and the nails then driven in to their full depth. Waco 
Several 
heavy layers of walnut and soft woods are glued together to 


bonds its own plywood for certain applications. 


give bolting bearing at a joint. Access openings in the wings 
are made of somewhat thicker plywood which is cut and glued 
in the Waco shops. 

An interesting technique used ky the company to give 
additional torsional strength to the plywood skin is to glue 
the plywood sheets on the bias at 45° angles so that the grain 
runs obliquely to the direction of flight. 
lapped, glued and nailed on in sections, about a dozen to each 
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The sheets are 
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wing. As the process is developed, it is expected that they 
will be entirely glued. All of the tail parts are also made of 
plastic-plywood, and are similarly constructed. The fuselages 
of the Waco ships, like those of the Schweizer trainers, are 
made of metal because too much time would be required for 
experimentation and design before a plywood fuselage could 
be developed. It is anticipated that eventually the entire 
ship will be made of wood. 

The use of plywood in glider manufacture has enabled 
Waco to employ women workers in their plant. Women are 
able to perform many of the gluing operations which take the 
place of welding in metal ships, and are skillful in placing the 
struts and cross members which form the ribs in the jigs. 

In the Waco plant, a hot press similar to a laminating press 
has been added to the production room. When this press is 
put in operation, it will turn out resin-bonded ribs with ply 
wood gussets at a rate of 8 per cycle. The ribs, completely 
set up in metal jigs, will be fed into one side of the press and 
taken out the other. This will greatly speed up production of 
ribs, which are now made by hand only. In the hand opera 
tion, metal jigs are not used. Mineralite boards with wooden 
blocks nailed into place form the basis of the present jigs 

Of the use of plastic-plywood by Waco, Engineer M. P 
Baker says: ‘‘We prefer wood because it is lighter and stronger 
than metal. Now that the plastic-bonded plywood has given 
us the necessary weather resistance, we can indulge our desire 
to use this ideal construction material on all of our ships 

In the application of cellulose acetate and cellulose nitrate 
sheeting to the cockpit enclosures, and to the portholes, 
Schweizer uses a simple curve, bending the material around 
aluminum ribs and holding the plastic sheet in place with 
crosshead screws. Waco, on the other hand, has a more 
difficult curve problem, and finds it necessary to mold the 
sheeting in a hot oil bath before applying it to the frame of 
the cockpit enclosure. 

Plastics are used in gliders in many other applications 
which parallel those of motored ships and for the same reasons 
of strength and light weight. Many of these plastic parts were 
used because of their efficiency and economy of installation 


even before metals became scarce. Such parts as control 
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4—Workmen attach cellulose 


acetate cockpit enclosures to 





one of the new gliders for use 
by our armed forces. 5—-Nose 
section of a training glider 
shows the extensive use of 
transparent plastics on these 


Taylorcraft training ships 














knobs and joy stick grips are injection molded of cellulose 
acetate and the instruction and nameplates will probably in 
future be made of some plastic material. To keep weight 
down, radio and other communications equipment is largely 
of cellulose acetate and phenolic material. These parts in- 
clude insulation, earphones, buttons, dials, instrument cases, 
etc. In many batteries, cellulose nitrate or cellulose acetate 
butyrate cells are used. Many ships utilize plastic (usually 
cellulose nitrate) grommets around openings for draining off 
condensation from wing interiors, and for reinforcing around 
the openings for cables that operate ailerons, elevators and 
rudder. 

All of the designs allow wide visibility for pilot, observer 
and navigator. The cockpits are enclosed in cellulose acetate 
from the knees of the pilot to well in back of the tandem seat, 
and some have windows in the floor slope so that the pilot can 
see the ground. The multiple-place ships have portholes in 
each side to admit light. 
closures are formed of cellulose acetate, but only the rear and 


These window and cockpit en- 


forward cockpit sections require heating for the forming 
operation because they have the only compound curves. 

Each ship has one or more sliding observation panels which 
are fitted into side windows since, in the interest of economy, 
windows and cockpits are stationary and cannot be moved. 
Cellulose acetate and nitrate inspection rings and plates are 
spotted throughout the ship at strategic points in insulation, 
communication, key wiring, or where inspection of stressed 
members is necessary so that repair and inspection can be 
made without dismantling the ship. The ring is cemented to 
the taut wing fabric, an area equal to the inside diameter of 
the ring is removed, and a transparent cellulose acetate or 
cellulose nitrate plate fitted with iugs is snapped into place. 
The plates are easily removed with a screwdriver or any 
similar prying implement. 

The dope which is used on airplane fabric as a paint base is 
made of cellulose nitrate. Glider wings fabrics have been 
impregnated with this doping agent because it has been found 
to have excellent sealing and stretching possibilities, giving 
the necessary lift to the fabric. The less flammable cellulose 
acetate butyrate is also used in this application, although 
this factor is somewhat less important in gliders than in 
powered planes, since gliders do not offer the comparable 
hazards of fuel or engine exhaust. The method of application 
is simple: Two coats of clear dope are first brushed on, then 
sanded and two more coats of clear dope sprayed on the 
fabric. 

The new developments in airplane constructions are tending 


Pigmented coats are then applied. 


more and more to the use of plastic-plywood and plastic resins 
principally because of their lightweight construction and 
great strength. From the experiments at Schweizer and 
Waco, and the many plants which are now building the ships 
developed by these two companies, a definite surge toward 
the use of plastic-plywood airplanes may be discerned. 


6—Resin-bonded plywood forms important structural parts 
of one type of two-place training glider. Here complete 
leading edge of wing has plywood already nailed and glued 
into place. 1—Operator wets plywood, bent to shape over 
iron pipe by means of weights hung on galvanized straps. 
This will be steamed to give ita more prominent curve. 8 

Plywood covered rudder in foreground, aileron frame with 
plywood gussets in background. 9—Plywood skin, *%2 in. 


thick, tacked and glued in placed over wing's leading edge 


PHOTOS, COURTESY SCHWEIZER AIRCRAFT CO. 
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Methacrylate resins in surgery 





















by PAUL H. HARMON, Ph.D., M.D.* : 
With special reference to the reconstruction of arthritic joints i, 
| 2 
HE demonstration by Bellas' that a new synthetic 
plastic polymeric surgical suture, available in various 
sized strands, was well tolerated in human tissues, opened 
the field for the application and use of larger pieces of solid 
plastic in surgery. Prior to this time the use of methy! 
methacrylate for external surgical splints had come to our 
attention, but so far as we can learn, only one author (Smith 
Peterson?) had buried a large piece of plastic within the 
human body with the aim of permanency This author 
reported that a molded phenolic hip cup which he had 
employed as a mold in an arthritic hip had remained in place 
for two years without evident irritation. 

For some time prior to this, we had entertained the possi 
bility that if a suitable non-reacting, non-metallic substance 
could be found which in itself was transparent to the roentge 
ray (x-ray), this substance would find wide application 
surgery. At about this time the human body tissue toler 
ances, especially that of bone, to vitallium, a non-ferrous 
alloy of chromium, cobalt and molybdenum, and to the 

. chrome-nickel series of ‘‘stainless steels’’ were being demon 
Retraste? ta strated, and several authors had reported upon the use of the 
*>\Lacetabulum former to reline the hip joint in chronic arthritis of that 
portion of the body. These metallic cups, however, have 
the positive disadvantage of being opaque to the roentgen 
ray, so that the surgeon cannot visualize bone structure withi 
the cup. He thus lacks data to explain why certain of these 
operations do not turn out well, as occurs in a definite pet 
centage. Others have held that the surface hardness of the 
metals has been responsible for pain following operation, a 
result that likewise occurs in a certain number of cases 

In 1940, we had the first hip cup manufactured to our 

* Chief, Section on Orthopaedic and Traumatic Surgery, Guthrie Clinic 
and the Robert Packer Hospital, Sayre, Pennsylvania 

t John P. Croasdale, of Croasdale and deAngelis, plastics fabricators, ha 
been associated with the author and has supplied technical aid from the 
standpoint of the plastics manufacturers. We have together worked out the 
dimensions and specifications of the other plastic appliances described in 

ruomned hk this paper I wish to acknowledge his aid in these developments 
wvered with cup 
3 4 3 


PHOTOS, COURTESY ROBERT PACKER HOSPITAL 





















specifications} (see Fig. 1) and shortly thereafter performed 
the first operation upon the hip of a patient who had been 
suffering for years from a chronically painful and disabling 
arthritis of one hip. An account of the case and of the 
operation follows: 

L. S., male, 62 years, suffered from pain in the hip for 
twelve years. During’ the year preceding his entrance to 
the Guthrie clinic and the Robert Packer Hospital, he had 
almost constant pain in the left hip and leg and was so 
disabled that he could walk less than a half block at a time 
Examination of the hip showed only about one-fifth the 
normal range of motion there. The hip was opened at 
operation on October 9, 1940, at which time the head of the 
femur was reduced in size and was capped with a methac 
rylate cup. The patient’s postoperative course was ideal 
When he became active, following the usual postoperative 
exercises, he gradually extended his activity so that during 
the past year he has been able to walk two to five miles 
without fatigue. Examination of this hip shows that he now 
has about two-thirds normal motion in the left hip. From 
a surgical point of view, this is considered an almost ideal 
result. 

So successful was this first case that we had the opportunity 
to perform it for other types of hip joint arthritis, 35 times 
on 27 patients, during the 18 months following the first case 
rhere have been some disappointments in the results o« 
casioned by the finding that elderly persons, those weakened 
by prolonged disease and those who could not fully cooperate 
with the postoperative regimen of exercises did not obtain 
the best results. However, all these patients have been 
benefited to some extent. Our results, recently reported * ‘ 
summarizing and describing the one year end-results from 
the hip plastic operation in patients with osteoarthritis of the 
hip (the chronic deforming hip arthritis of middle and earl) 
old age) have been the best obtained in any type of arthritis 
Judged by rather rigid criteria which demand at least a 50 
percent increase in motion and full or almost complete relief 
from pain, 80 percent of 16 operated hips secured ‘“‘good"’ or 


“excellent” results in this condition. The full reports of 
this series have been prepared for publication in medical 
journals and will not be summarized in full here. However, 
a general summary of the operation, the after-care and results 
will be given since we have explored this field more thoroughly 
than any other in applying plastics to the surgical field 

The operation (hip arthroplasty) is technically one of the 
difficult procedures of orthopaedic (bone and joint) surgery, 
and should be done only by a surgeon thoroughly familiar 
with this field. Any patient presenting the proper medical 
indications may have the operation with impunity and there 
should be no mortality from it. The preoperative conditions 
that must be met are that the patient be in reasonably good 
general health so that he may have a general or spinal anes 
thetic, and must be physically and mentally cooperative so 
that the routine of postoperative exercises may be undertaken 
with enthusiasm and expectation. The inability or unwill 
ingness of the patient to carry out the full 3- to 7-week 
program of exercises following the operation has been the 
cause for failure in our few unsuccessful cases. The opera 
tive technique in these cases is illustrated in the views of the 
exposed joint in Fig. 2. Following the operation, th« 
limb on which the procedure has been carried out 1s suspended 
in an apparatus used in carrying out postoperative exercises 
Even from the first and second days following operation 
these patients volunteer the information that all their old 
pain 1s gone and they are able to use the affected limb fully 
and exercise it with the aid of apparatus. The apparatus ts 
worn for 2'/, or 3 weeks following the operation, after which 
the patient is allowed out of bed, though his activity its 
regulated for the ensuing 2 weeks. However, during those 
2 weeks and subsequently the patient ts given a routine ol 
exercises designed to restore motion to the diseased and 
operated hip. Six weeks following operation he begins to 
use crutches and about 3 or 4 months following the operation 
crutches may be discarded. When both hips are involved 
a slightly longer period of convalescence is required 


The operation itself is a plastic (Please turn to page 114) 


1— Methy! methacrylate hip cups have stainless steel rings embedded in their margins so that surgeon may orient himself by 


x-ray after operation. 2—Plastic cup is fitted over trimmed head of femoral bone, which is then replaced in hip socket 


3—-Head of femoral bone a year after capping. Its smoothness is due to fibrocartilage which has grown over it. 4-—Metal 


plate formerly used to hold bone transplant in place is replaced by methacrylate tube. 5—Types of methacrylate plate used 


in certain cases of hip fracture. 6—Spheres of the same plastic fill the orbital cavity left by removal of eye contents 
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PLASTICS 


A stippled glass float with a strong phenolic coupling is of- 
| fered by Sears, Roebuck and Co. to replace copper toilet 
tank floats. Molded by Plano Molding Co. of Durez, the plastic 
cap, designed so that the threads are molded in, is unaffected by 
immersion in water, will not swell, crack or corrode 


6) Extruded shapes of vinyl plastics are replacing rubber in a 
q@ variety of applications where shock- and abrasion-resistance 
are important properties. Here a vibration-proof channel is 
being snugly fitted over glass. L-shaped sections aie functioning 
as cushions on the fuselage of planes wherever meta! parts meet 
Other shapes are being used as shock absorbers around telephone 
and other instrument bases. Extruded by Irvington Varnish & 
Insulator Co., these items are having increased currency in these 
days of rubber shortages 


®) Molded plastic base of Durez meets Hygrade Sylvania radio 
e¢) tubes’ requirements for low power factor and high dielec- 
tric fatigue and breakdown. The base in center is just as it comes 
from the molder, Norton Laboratories. Prongs are added as a 
sub-assembly operation, and the final assembly is shown in the 


finished tube 


The shortage of tin cans and the necessity for using bulk lu 

bricating oils have resulted in the use of glass jars equipped 
with plastic spouts. Molded of Tenite by Plastic Engineering 
Inc., in a 2-cavity mold, the plastic spouts are easily cleaned 
and are made in colors to identify different grades of oils. Thimble 
shaped dust cap fitted over spout keeps oil clean. Ingenious 
housewives have adopted this spout for pouring sugar, salt and 
other kitchen stores 


— A lightweight, transparent closure of Lumarith, » in. thick 
ef replaces a fragile and heavy glass window in a large oil tank 
gage. Marufactured by the Pneumercator Co., the instrument 


is 24 in. long and 4 in. wide 


Barrier against germs and condensed moisture is this new 
milk can filling unit, with a sanitary transparent cover moided 
of Lucite by Chicago Molded Products Corp. and marketed by 





IN REVIEW 


Mojonnier Bros. Practically unbreakable, the plastic cover 
completely seals the mouth of the can, but permits the dairyman 
to see the level of the milk without exposing it to the air. De- 
signed to drain condensed moisture from the feed line to outside 
of can, the unit has valved feed tube built snugly into the cover to 
carry milk directly from feed line into the can 


™ Science and plastics working together produced this Ex- 
| actron instrument capable of measuring small electrical 
voltages. Bakelite was used for the self-insulating supporting 
disks, molded by the Multi-Products Tool Co., because of its 
extremely high volume resistivity and surface resistivity, its water 
and moisture resistance, dimensional stability and ease of mold- 
ability around inserts. The instrument is described as having 
great promise for measuring the minute currents produced by 
ionization chambers placed in the path of x-rays in x-ray therapy. 
It is based on the principles of the electrostatic generating volt- 


meter 


Two-tone, two-piece Tenite strainer is provided with colored 
\ interchangeable bowls—-one with fine, one with coarse per- 
forations—-to be inserted in the handle. The 96 holes in the 
bowl, distributed in a radius of about 2 in., are produced in the 
die, which was constructed to allow free flow of molding powder 
without clogging. Molded by Commonwealth Plastic Co. for 
American Strainer Corp. 


Durable and shock-resistant cast resin provides a smooth sur- 
y face for plane and tank knobs and buttons. The large knob 
at left is used as a gear shift knob for tanks. The smaller knob 
with insert is the joystick and firing button used in certain types of 
airplanes. These items are manufactured from Marblette rod 
stock by Ace Plastic Novelty Co. 


As the plane soars aloft and moisture condenses on wind- 
(i) shield and cockpit closures, the pilot reaches into a conveni- 
ently located box for a tissue to wipe away the mist. Molded by 
Plastex Corp. of Fibestos and Nixonite based on Hercules cellu- 
lose acetate flake, the container is a 2-piece unit which weighs 
just about half as much as aluminum, is easily attached and won't 
splinter into shrapnel in case of accident 
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Dimout—visibility unlimited 





PHOTOS, COURTESY CELANESE CELLULOID CORP 


IGHT, traditional symbol of good cheer and welcome, of 
friendship and fellowship, has suddenly, all over the 
world, become a potential evil. Today the “lume,” or glow 
in the sky above a brilliantly lighted coastal city, forms a 
luminous backdrop against which our ships are silhouetted 
targets for enemy torpedoes. So throughout the coastal 
cities of America, the order is ‘Dim out And on the 
heels of that dictum comes word of a new plastic development 
a blue pigmented cellulose acetate material which has been 
skilfully adapted for dimming out lighted show windows in 
coastal and other strategic areas. Originally developed in a 
golden amber color for the purpose of lining commercial show 
windows, this material was used to protect displayed mer 
chardise from the ravages of the sun's penetrating rays 

Modified to meet the current emergency, this transparent 
cellulose acetate screen is now produced in a deep blue, mak 
ing possible adequate illumination of shoreline shops both 
night and day, without hazard to coastal shipping. Many 
show windows, because of the sharp reflection of plate glass, 
must be brightly lighted both day and night for most effective 
dramatization of the merchandise displayed Therefore the 
acetate sheet is fitted into specially designed holders which 
roll up out of sight during the day, and which can be pulled 
down and fastened into place quickly and easily at nightfall 
without dimming window lights. 

The effect of the material is to absorb the glare, despite the 
undiminished brilliance of interior lighting, so that the mer 
chandise exhibited is still clearly visible to passersby and 
potential customers. The impression of gloom, or the un 
profitable suggestion of being “closed for the night” is en 
tirely dissipated with this new method of dimming out 
This same material is alsa being converted into fluorescent 
fixture covers for stores where the entire screen would not be 
practical. 

Light meter recordings are reported to demonstrate that 
the use of this material reduces the glow about 80 percent 
which more than conforms to the recent Government dire« 
tive ordering the glare reduced by 75 percent as a measure of 
protection for coastal shipping. 

The three photographs on this page graphically illustrat 
the effect of dimming out with this new maternal. Figure 
shows a shop window with the lights completely extinguished 
giving the impression that the store is closed. Figure 2 shows 
the shop window lighted, with the full glare of the lights re 
flected on the boardwalk and contributing to the out-to-sea 
glow which has been fatal to so many of our ships. Figure 3 
shows the effect of dimming out with the new cellulose ace 
tate material. Note that no detail of the merchandise in the 
window is lost or blurred, but the glare has disappeared 

Credits— Material: ‘Starlight’? Lumarith Manufactured by 
Transhade Co 


1—The effect of the new plastic dim-out material is clearly 
demonstrated by a comparison of three views of a seashore 
shop. Top shows lights extinguished with the resultant im- 
pression of a shop shut down tight. 2—Here window is 
brightly lighted. Note glare on boardwalk. 3—-Dimmed out 


with plastic screen. Merchandise visible, but glare is gone 
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1—Quantity production of plastic tapping cups 
to collect liquid latex is speeded by injection 
molding. 2—Replacing metal cones which were 
being pilfered by natives for tableware, the 


plastic cups are stable, inert and long-wearing 
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Cups for crude rubber 





: the Brazilian natives who dwell near the extensive 


crude rubber plantations of the Ford Motor Co. in the 
Amazon Valley, the small, conical metal cups attached to the 
trunks of rubber trees to catch the liquid latex were irresist 
ably desirable objects. The shining metal cups sending off 
shafts of light were attractive enough intrinsically to invite 
attention; but when some ingenious native hit upon the ex 
pedient of flattening the bottom of the cup, thereby convert 
ing it into an efficient, functional drinking vessel, the cups 
disappeared at a rate of speed that far outdistanced replace 
ments—and thereby hangs this tale. 

The importance of maintaining and increasing the flow 
of crude rubber to the United States from sources not cut off 
by the war cannot be exaggerated. Every pound of rubber 
that reaches this country today is literally worth its weight 
in gold; and any factor, however small, that slows up imports 
and thus retards production is a matter for grave considera 
tion. The added fact that the vanishing cups were of stra 
tegic aluminum made it doubly important that they be 
fashioned of some substitute material less likely to be coveted. 

The problem was brought back to Dearborn engineers, 
whose experience with plastics in automotive manufacture 
pointed immediately to these materials—which could not 
easily be reworked into drinking mugs and at the same time 
would release aluminum. Injection-molded cellulose acetate 
butyrate cups economically produced in a 40-sec. cycle were 


the answer.- Each cup is about 5 in. in diameter, with edges 
flanged so that the supporting wire which is looped around the 
rubber tree may be secured around the cup 

The plastic cups, which weigh only 2 oz. each (a very slight 
variation from the aluminum units previously used) are suit 
able for still another reason. Young budded rubber has a 
tendency to coagulate in the cup immediately after it has been 
tapped. Each tapper therefore carries with him, as an indis 
pensable part of his working equipment, a bottle of ammonia 
with a small perforation in the cork. The moment he has 
made his cut in the tree, and just before the latex reaches the 
cup, he drips a small quantity of the ammonia into the bottom 
of the cup to act as an anti-coagulation agent. The first few 
plastic cups therefore had to be tested for their resistance to 
ammonia, and the material proved to be stable and inert 

It may be interesting to observe that this new molding a 
tivity is carried on in the former tire plant of the company, 
where many of the machines for turning out tires for hundreds 
of thousands of cars and trucks have been stilled for lack of 
crude rubber. And the plastic material and equipment 
used formerly produced automotive parts. The use of plastic 
material in this application has not alone resulted in a more 
satisfactory end product, but has successfully taken up the 
slack in both materials and work hours. 


Credit— Material: Tenite I] 
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Plaskon Offers 


a Quick, Adequate, Economical 





Supply of Serviceable 


Closure Materials 


To meet modern closure production needs 


Plaskon now offers a new range of urea- 
formaldehyde plastics! 


They supply a variety of advantages 
designed to simplify today’s packaging 
problems in a wide range of industries. 


These versatile closure materials include colorful Plaskon 
and Plaskon Grade 2 Molding Compounds. 


Because of their excellent molding properties, these thermo- 
setting materials permit the rapid, economical production 
of serviceable closures for almost any need. 


Supplied in granular form, Plaskon and Plaskon Grade 2 
Molding Compounds are transformed by the compression 
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process into closures of any desired shape and design. Plaskon 
Molding Compound offers a complete range of colors from 
jet black to pure white. Plaskon Grade 2 Molding Compound 
is furnished in only one shade of black and brown. 


Closures made from these two Plaskon materials are non- 
bleeding in, and completely resistant to, alcohol, acetone, 
and other common organic solvents. They are unaffected 
by oils and fats, and are odorless, tasteless and inert. The 
attractive appearance of the package and the safety of its 
contents is guaranteed, because Plaskon materials will not 
chip, flake, rust or tarnish. The closures are easy to put on, 
easy fo remove. 


The use of regular Plaskon and Plaskon Grade 2 Molding 
Compound is regulated by General Preference Order M-25, 
and ample supplies still are available for closures of 
essential civilian products. 


Our experienced technical men will be glad to work with 


you on any closure problem you may have. Plaskon 
Company, Inc., 2121 Sylvan Ave., Toledo, Ohio. Canadian 
Agent: Canadian Industries, Limited, Montreal, P. Q. 


PLASKON 


TRADE MARK REGISTEREDO 


MOLDED COLOR 









by JOHN G. MEILER* 


Lignin-enriched filler 





A non-critical extender for phenolic molding compositions 








1 wide variety of molded phenolic articles that are 
essential to the war effort is a credit to the ingenuity both 
of the molding composition manufacturers and of the molders. 
That the variety of articles and the quantity of each will in 
crease as war production increases is self-evident. The mold 
ing facilities available in the country can at present more than 
meet the need of this increasing demand, but one major 
bottleneck which is limiting the production of molded products 
is the lack of one essential group of raw materials—the phe 
nolic resins. 

The critical shortage of phenol has reduced the amount 
available for the manufacture of molding compositions to 
such an extent that the supply of the latter is insufficient to 
fill the demand for articles rated A-10 and higher, as well as 
being insufficient to keep the molding industry operating at 
anywhere near capacity. These two facts, (1) the insufficient 
amount of phenolic molding composition for war and essen- 
tial civilian demands, and (2) the available press and molding 
capacity now idle because of lack of phenolic molding com 
position, have focussed the attention of the Plastics and 
Synthetic Rubber Section, Chemicals Branch, WPB, and that 
of the entire industry on extenders. The lignin-enriched filler 
(LEF) described in this article is one of the most promising 
extenders and is available immediately in quantities large 
enough effectively to alleviate the present shortage. 


More molding composition available 

Satisfactory molding compositions have been made with 
20-30 percent phenolic resin and 70-80 percent of the lignin- 
enriched filler (see Fig. 5). The Marathon Co. can produce 
20 tons of LEF per day, or 15,000,000 Ib. per year. The addi- 
tional amount of molding composition that can be produced 


* Research Development Department, Marathon Chemical Co. 


with the present supply of phenol or phenolic resin depends 
on the composition as shown in Table I. 


TABLE I.—ADDITIONAL ANNUAL PRODUCTION OF MOLDING 3 
COMPOSITION BY Use or LEF as EXTENDER 


Additional molding composition 
produced per year, 


Resin in lignin-phenolic 
molding composition, 


percent pounds 
30 7,130,000 
20 10,420,000 
These figures are arrived at as follows: for example, 15,000 


000 Ib. of LEF will require 6,430,000 Ib. of phenolic resin to 
make 21,430,000 Ib. of lignin-phenolic molding composition 





containing 30 percent of phenolic resin. The same amount of 


phenolic resin, 6,430,000 Ib., will make 14,300,000 Ib. of a uf 


standard woodflour-filled molding composition containing ; i 
the usual 45 percent of phenolic resin. Therefore, the addi- Py, 
tional production of molding composition made available by 5 


the use of LEF with the same amount of phenolic resin is 
7,130,000 Ib. (21,430,000 — 14,300,000 = 7,130,000 Ib.). The 
same calculation is used in the case of the 20 percent compo 
sition, whereby 10,420,000 Ib. of additional molding composi 
tion is made available. These figures are conservative, for 
the typical phenolic resin used with LEF has a high ratio of 
formaldehyde to phenol. One such type of molding composi 
tion in commercial production using 23 percent resin pro 
duced 2.5 Ib. of molding compound where one was produced 





before from a given weight of phenol. 4 
Production of lignin-enriched filler 4 
The LEF is produced by cooking waste wood and waste ; 


lignin solution. The resulting product is then washed, dried, 


1-4--Photomicrographs, magnified 65 times, showing number and arrangement of fiber bundles in (left 
to right) plastic grade woodflour, lignin-enriched filler and two other types of hydrolized wood. The 


lignin-enriched filler retains the fibrous character of woodflour and has the same resistance to shock 
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TasLe II].—PrRoperties oF PLastics CONTAINING LIGNIN-ENRICHED FILLER“ 


Dielectric 
strength? 
Molding Water Impact Izod (N) Step 
Composition % conditions absorption, Flex. Ft.-lb Ft.-lb. Short by Arc Dielectric Power 
no Com position Resin Temp. Pressure 24 hrs str sq. in. /in.(N) time step res. constant factor 
"C. psa percent psi v./mil v./mil se 
RM-5815 40 parts phenolic 28 145 2000 17 8,520 2.61 399 510 370 81 5.70 060 
resin per 100 
LEF 
RM-5816 30 parts phenolic 23 145 2000 28 10,500 2.60 .412 530 420 137 5.65 057 
resin per 100 
LEF 
NOTE 
@ 1/\-in. and '/¢-in. samples used for electrical tests molded 5 minutes at 145 Ib. steam pressure and 2000 p.s.i 
+ Dielectric strength tests made under oil between 1-in. electrodes, voltage raised 1000 v.‘sec Transformer rated at 100 kv., 25 kva., at 60 cps 
© Arc resistance; conducting path formed by 10 milliamp. arc during first three minutes (intermittent) Average time in seconds reported 


ground and screened. The cooking process has four distinct 


advantages 


1. It converts the non-plastic lignin in wood to a plastic 
form. 

2. It precipitates the lignin from the ligmin solution di 
rectly on and in the fibers, giving them an enriched lignin 
content. 

3. It pulps the wood, which allows it to be easily reduced 
during grinding to individual fibers and small fiber bundles. 

4. It removes the easily hydrolyzable fraction of wood, 
thereby increasing water resistance. 

The photomicrograph (magnification sixty-five times—1 di 
vision = 24 microns) of the LEF shows that although it has a 
resin content of 35.6 percent lignin, it still retains the fibrous 
characteristics of woodflour and the same resistance to shock. 
Comparing the photomicrograph of plastic grade woodflour 
(Fig. 1) and standard LEF (Fig. 2), it is noted that both have 
some small fiber bundles (the larger pieces). In the wood 
flour the bundles are transparent, while in the LEF they are 
dark. Further, it will be seen that the LEF contains a greater 
number and considerably longer individual fibers, which in- 
creases resistance to shock. This shock-resistant property 
is further shown in the high impact of the lignin-phenolic 
molding composition—.4 ft.-lb. per in. of notch as compared 
to the .25 to .3 ft.-lb. for standard grades of phenolic molding 
compositions. 

The cooking and processing of hydrolyzed wood is capable 
of wide variations as shown in the photomicrographs (Figs. 
2, 3 and 4). It is always possible to increase the plasticity 
at the expense of impact, or to increase the impact at the ex 
pense of plasticity. However, recent experimental results 
have produced a modified LEF that has an impact strength 
100 to 150 percent higher than usual without decreasing the 
plasticity. Research and development work directed to the 
improvement of specific properties, such as impact strength, 
is being carried forward very actively. 

Photomicrographs of two hydrolyzed woods made by two 
other companies are shown in Figs. 3 and 4. The product in 
Fig. 3 retains the wood almost entirely in fiber bundles. 
This product coats well with resin, but the molded product 
lacks flexural and impact strength. The product in Fig. 4 is 
hydrolyzed to a fine powder which gives better flow, but again 
the molded product has inferior flexural and impact strength. 
A comparison of the three photomicrographs of hydrolyzed 
woods clearly shows the compromiise nature of LEF (Fig. 2) 
which gives it the desirable properties of (a) a superior molded 





5—-Sample of lignin-enriched filler. 6—Closures molded 


from a composition containing 30 percent phenolic resin 
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article, and (b) sufficient flow to give an appreciable saving in 
phenolic resin. The test results given in Table II bear out 
this compromise. The LEF used is a grade that is commer- 
cially available at the present time. 

The material conforms to the following specifications: 
Lignin content approximately 35.6 percent; moisture con 
tent 5 percent; apparent density 0.015 gr. per cc.; particle 
size 100 percent through 44 mesh on Taber screen. 


Compounding, tests and products 

The samples which yield these results (see Table I1) were 
made in the following way: 100 parts of LEF plus 30 parts 
of a liquid resin, calculated on the basis of its solids, were 
mixed in a blade or muller type of mixer with 1 percent of 
calcium or zine stearate as a lubricant. Carbon black or 
dyes may be added. After this premixing, the mixture is 
run on rolls for approximately one minute. The rolled com 
position is then easily ground to give a material with a bulk 


factor of 2.5. This composition has good flow and has a 
resin content of 23 percent. Similarly, a composition con 
taining 28 percent resin is made from 40 parts of the liquid 
resin to 100 parts of the LEF. The flow of these composi 
tions is illustrated in the photographs shown in Figs. 6-8 
The articles in Fig. 7 are made from a composition containing 
23 percent phenolic resin. The articles in Fig. 8 are made 
with a composition containing 28 percent phenolic resin. 
All of these articles were made in the same molds and under 
the same pressures as were used to make the same article out 
of standard phenolic molding composition. The cures were 
as fast, or from 10 to 20 percent faster. No preheat was 
used. The closures in Fig. 6 are made with a composition 
containing 30 percent phenolic. They have equal properties 
and were made at the same production speeds as similar 
closures made from the usual phenolic molding composition. 
The tests shown in Table II are representative of one type of 
molding composition and the results have been duplicated 


8-—-An article moldea of composition containing 28 percent 
phenolic resin at the same pressure and using the same 


mold as if it had been made of standard phenolic compound 
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7 -Articles molded from 23 percent phenolic composition 


repeatedly. The tests of flexural strength, water absorption, 
and impact have been made by the National Bureau of Stand 
ards! who have checked our results within the experimental 
error. 

Note that the flexural and impact strengths increase as the 
phenolic resin content decreases. This is invariably true, as 
might be expected. Note also that the water absorption is 
only slightly affected by resin content. It was found that 
compositions containing only 16 percent phenolic have water 
absorptions in this same range. This leads to the interesting 
conclusion that articles which require only low flow can be 
made with resin contents between 10 and 15 percent, and have 
excellent physical properties. Another interesting fact is the 
increase of arc resistance with a decrease in resin content 
The laminated product made from the same lignin-enriched 
pulp containing no phenolic resin has an arc resistance time 
of 183 seconds. 

It isevident from the molded articles, from the acceptance by 
a number of large molders and suppliers, and from the above 
test data that a satisfactory and possibly superior molded 
product can be made from LEF plus a limited amount of 
phenolic resin. Furthermore, if the 15,000,000 Ib. of avail 
able LEF were used, between 7 and 10 million Ibs. per annum 
of additional satisfactory molding composition would be 
available without the use of any more phenol than is now be 
ing used. This would alleviate to a large extent the present 
shortage of phenolic molding composition needed to meet the 
vital civilian and war demands. 

To illustrate, let us take any of the industries that use a 
lafge volume of phenolic. molding composition and who are 
able to get material on an A-10 rating or better. The closure 
field is a good example, for here the stoppage of metal clo 
sures has created an even greater demand for plastic closures 
As a closure material, the LEF has been very successful. In 
other words, if the available supply of LEF were used for 
closures, production could be maintained at present capacity, 
and yet only one-half of the phenolic resin previously used 
would be required. The same increase in production could 
be illustrated by articles other than closures. Furthermore, 
since there is only so much phenol and phenolic raw material 
available and it will make only so much standard phenolic 
molding composition, if any one type of article can be made 
of an extended material and thus save phenolic resin, then 
more phenolic molding composition will be available for the 
rest of the molders so that the entire industry will benefit 


1 Mopern Prastics /9, May 1942, page 47 
(Please turn to page 128) 
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ITH this issue we present a new feature, Plastics Engineering, unuer the direction of our new 
engineering editor, Frederick B. Stanley. 

Mr. Stanley was educated at Washington and Lee University and the Massachusetts Institute 
of Technology, from which he was graduated with a B.S. degree in mechanical and electrical engi- 
neering administration. Originally with the research department of the Western Electric Co., he 
joined the staff of Mack Molding Co. in 1932. 

We feel that his experience there makes him unusually well qualified to be editor of Plastics 
Engineering. He started as a molder’s helper, worked his way up to foreman and then to sales 
engineer, which position he has held for the past five years. He was also assistant sales manager of 
the company when he resigned to join our staff. 

Thus Mr. Stanley knows the problems of production and sales, and realizes that in synchroniz- 
ing the two departments engineering plays an important réle. 

In Plastics Engineering we are going to present new ideas, solutions to tricky production prob- 
lems as they have been worked out by. various molders, and other engineering information which will 
add to the general knowledge of plastics men. Plastics, as an industry, has grown so rapidly that 
new techniques are being developed daily. We are going to analyze those techniques from a practi- 
cal engineering point of view. Mr. Stanley plans to visit molding plants throughout the country 
and bring to these pages the results of these inspection trips. 

Every molder has need of this information. We are glad to bring it to the industry through 
Plastics Engineering, which we are proud to have edited by Mr. Stanley. 

Ranmond R. De 


Editor 





F. B. STANLEY, Engineering Editor 











Foundation of production 


by LEE T. BORDNER* 





PHOTOS, COURTESY GISHOLT MACHINE CO., BAKELITE CORP.. GEO. GORTON MACHINE CO. 








To backbone of America’s war production, machitie 
tools are being shipped to war factories at the rate of 
more than 1000 per day, every day. And with these tools 
are built the mechanized precision weapons which have made 
this war so radically different and so much more devastating 
than the sum total of the battles fought a generation ago 
In addition to filling large-scale production demands—95,000 
called for originally from an industry geared to produce 
25,000 annually were actually delivered within 8 months 
the machine-tool builders have had to maintain extraordi 
narily high standards and redesign for jobs to which no peace 
time counterpart offered an adequate comparison 

Complicated in the extreme and built to a fine degree of 
accuracy and rigid tolerances, machine tools have had to be 
produced from the best materials obtainable. But machine 
tool builders, like other American manufacturers, found that 
the giant maw of war i:ad swallowed a large portion of their 
accustomed supply. In the search for suitable replacement 
materials, plastics were judiciously investigated and tested 
It took exhaustive research by machine-tool engineers, using 
all of their ingenuity and technical know-how, to apply 
plastics where they could be used to best advantage and, in 
fact, improve the functioning of these all-important machines 

Typical example of the machine-tool manufacturer who 
had the foresight to experiment with and adapt plastics 
materials was the Gisholt Machine Co. In order to deter 
mine the best materials which might be utilized in certain 
parts, two of the company’s engineers, George Class and 
Larry Leifer, had checked all the parts of their machines and 
had carefuly charted the function, design and other engineer 
ing details covering each of these parts. After thoroughly 
considering these parts, certain units for turret and saddle 
type lathes were selected as best reproducible in plastics 
A molding company’s engineers were called in on this job 
and together they designed these parts for practical function 
and economical molding. 

One of the first units considered as practical for plastics 
was the speed selector dial. This selector, which is shown 
to the left on the turret lathe illustrated above, is an auto 
matic speed changing device, used to obtain quickly and 
easily any one of twelve available spindle speeds. After the 
operator has set the selector at the speed required, the 
machine automatically makes the shift to the correct spindle 
speed. The speed selector consists of three parts: a control 
handwheel (Fig. 4), a feet per minute dial (Fig. 6) and a 
speed dial (Fig. 5). These parts were formerly machined 
from aluminum castings. 


*Sales manager, Eclipse Moulded Products Co 


1—Molded parts not only replace strategic metal for 
much needed machine tools but also reduce time required 
to manufacture them. Outstanding examples are the 
speed selector unit on the front of this ram-type turret 
lathe and collet chuck guard (right). 2—Contro/l 
handwheel (left) and speed dial are of black phenolic 
molded. 3—Cast aluminum handwheel (left) and mill- 
finished plunger mold for its plastic counterpart 
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4 Design of the speed dial nandwheel pictured on the opposite page is diagramed above. Differing 


from its aluminum predecessor (Fig. 3, left) the plastic control handwheel was redesigned for 


economical molding. Spokes are placed to allow a straight draw of the force from the cavity. 


5--Blueprint of the speed dial section shows construction required because of graduations and letters 
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In converting these parts to plastics,only a few slight changes 
in design were required. A series of vertical flutes was 


incorporated on the gripping surface of the feet per minute 
dial in place of the diamond knurling previously used, thus 
allowing the workman to secure a more positive hold and 
enabling him to change required settings faster and more 
accurately. The spokes in the control handwheel were 
redesigned to allow a straight draw of the force from the 
cavity. This change was necessary for economical molding, 


as ** would have required a split cavity cased with a chase 
if the plastics handwheel had followed the design of the metal 
handwheel. Particularly interesting is the method by which 
a former cast aluminum handwheel was produced in a sub 
stitute material. Both speed and accuracy were displayed 
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6—Feet per minute dial for the 
speed selector unit was re- 
designed with a series of ver- 
tical flutes incorpcrated on the 
gripping surface. It’s made of 
red phenolic 7, 8—Molded 
handwheels for saddle-type 
lathes. Diagram at left shows 
small cross feed wheel. Large 
12-in. diameter whee! is on 
opposite page. Note metal 


ring insert in the hub 


in the shaping of the spokes in the handwheel plunger mold 
which was held within limits of .002 inch. Three evenly 
spaced spokes and insert slot were machined in the mold 
to match perfectly with the companion molds 

The dies for the control handwheel were constructed with 
large powder wells and were channeled to decrease the curing 
cycle. Large ejector pins were prov ded for in the cavity 
as close limits were specified on the hub of wheel relative to 
draft allowances. Close tolerances were also required in 
the shaft hole and keyway which are molded in the hub, so 
careful consideration was given to material shrinkage. In 
order to ensure adherence to these tolerances, hardened and 
ground shrink plugs were used in the molded part while it was 
cooling. After the unit had cooled, its dimensional stability 














was permanent. The mold which produced the handwheel 
is so constructed that the wheels can be produced either with 
or without a steel bushing. Such dual use of molds is not 
uncommon but should be provided for at the time the mold is 
constructed, as it is not always practical or possible to convert 
a die after it has been completed. 

The cavities were milled at a speed of 2200 r.p.m., with 
cutters hand fed. Actual cutting time was 10 hr. for this 
part of the job, although 18'/, hr. were needed to complete 
the 115-lb. mold. The mold is simply mounted on a 15-in. 
circular table, accurate within .0005 in. and indexing to 5 
min. or less. The specially ground end mills and ball nose 
cutters were ground on a grinder especially designed for this 
type of work. 

The cavities for the speed dial and feet per minute dial 
were constructed by the hobbing process, a method selected 
because dials required graduations and letters on 30 deg. 
faces. Hobbing these cavities proved to be the most practical 
and economical process for producing them. A slight taper 
in the numbers was allowed in order to eliminate the possi 
bility of these dials sticking in the cavity. Because of the 
size of these units, only single-cavity molds were made. All 
of the molds were of conventional semi-positive design, with 
land surfaces set into the block. 

All mounting holes are molded in the dials and handwheel, 
and required threads are either molded or subsequently 
tapped in the parts. A white enamel is wiped in the gradua 
tions and numbers, producing bold, clear lines and numbers 
on the faces of the dials. Readability of the plastic speed 
selector is further enhanced by molding the feet per minute 
dial of red phenolic material and the handwheel and speed 
dial from a black phenolic. Not only does the combination 
of colors improve legibility but it saves operating time on the 
machine, as the machinist can check his cut from his usual 
working position without having to move over to the selector 

Light weight was a major consideration in converting the 





PHOTO, COURTESY DUREZ PLASTICS & CHEN ICALS, INO 


9—Lightweight, molded handwheels and lever knobs on 


this lathe are resistant to grease, oil and cutting compounds 


second unit to plastics. This was a 12-in. handwheel which 
is used on saddle type lathes. Magnesium or aluminum had 
previously been specified for this unit, as weight was of prime 
importance in order to ensure proper operation of the machine 
It was not practical to use a heavier or denser material because 
the momentum of a heavy wheel would allow it to turn beyond 
its required position. At the time this mold was constructed 
it was requested that it be built in such a manner that the 
size of the hub could be altered, if necessary, without con 
verting the entire mold. This provision was made and for 
tunately so, because it was found a short time after the 
completion of the mold that the machine would require 
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another 12-in. handwheel which would have to have a steel 
stud molded into the hub of the wheel. A slight change in 
the cavity and force resulted in the utilization of this mold 
to produce handwheels with or without inserts. A side pin 
in the die provides a threaded set screw hole which is molded 
in the hub of this wheel. All other mounting holes are also 
molded in the wheel. As the mounting shaft hole and keyway 
are finish-machined in the mold, no additional machining 
operations such as tapping, drilling, reaming or broaching are 
required. These operations are a!\ eliminated, as the piece 
comes from the mold machined for immediate installation 
Another unit on the turret lathes which was considered 
practical for plastics was the collet chuck guard (Fig. 10) 
These guards, formerly produced from cast iron, were clumsy 
and heavy to handle and required several machining and 
finishing operations, such as filing, reaming, drilling and 
tapping before installation. Painting or enameling these 
guards was another operation required. Because of the 
guard's simple design, which lent itself to practical molding, 
a single-cavity flash type mold was designed and constructed, 
which eliminated various finishing operations by molding-in 
threaded set screw and mounting holes. As the specific 
gravity of the plastic material is 1.36, as against 7.22 for iron 
even though it was necessary to increase the wall section of 
the guard the weight was reduced. The plastic guard weighs 
only 2 Ib. against 8 Ib. for the cast iron guard. Because 
plastics are inert to cutting oils, greases, acids and alkalies 
there are no detrimental results when these guards are ex 
posed to such compounds. Color is an integral part of 
plastic parts, so the painting operation was also eliminated 
A minimum impact material was found suitable for this 
unit. In use it was revealed that additional strength was 
required at the nose of the piece, and after subsequent experi 
ment it was produced with an increased thickness in the nose 
This resulted in a unit which was eminently practical 
Before proceeding with the production of these parts 
eareful consideration was given to various materials and 
exhaustive tests were made on them. The results of these 
tests and experiments disclosed that a medium impact thermo 
setting phenolic material possessed the physical and mechani 
cal properties required. Molded parts of this material had 
an impact strength of 10,000 Ib. per sq. in. and a tensile 


strength of approximately 8000 Ib. per sq. in. They success 


















fully withstood heat tests up to 400° F. and their moisture 
absorption was less than | percent gain after 48 hrs.’ im- 
mersion. The material has good flexural strength, adequate 
dimensional stability and compares favorably with the metal 
it replaces. Permanent hardness and density ensure re 
sistance to shock, impact and abrasion. Parts have high 
dielectric properties, are unaffected by heat up to 400° F 

The castings described above are molded by the com 
pression molding process, using 500-ton self-contained semi 
automatic hydraulic presses. Identica' processes are used 
to produce these parts in most respects, varying only in 
required temperatures, pressures and time cycles, according 
to the size and design of the part. Materials are preheated 
to 150°-180° F. and are molded at temperatures ranging fron 
300° to 340° F Thickness of sections, use of inserts and 
side pins determine the time cycle required to produce these 
parts. Time cycles ranged from 6 to 18 minutes. The molds 
were made from 5 percent nickel steel, carburized and 
hardened to 50°-60° Rockwell. 

It is not our intention to convey the idea that plastics 
can replace steel, bronze and other metals and materials in 
all machine tool parts. There are, however, several parts on 
almost every machine tool, such as switch-plates, lever knobs 
nameplates and pre-selector drums, where they can be practi 
cally and economically utilized. The phenolic material used 
in these applications can be threaded, drilled or tapped, whet 
necessary, as readily as metals. Numbers, letters, bushings 
and inserts can be molded into the part 
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In the parts described, molded plastics proved lighter 


in weight, thus minimizing overtravel of dials and hand 


wheels; reduced many extra machining operations and cot 
sequently the number of man-hours required to make the 
machines; provided parts of consistent accuracy and sati 


factory impact strength; improved operating efficienc 
legibility of dials; and provided units which were resistant 
to water, oils and coolants 

While the urgency of war industry demands stimulated the 
application of plastics by zealous engineers working against 
time, the fact that plastics are standing up through a me 
| contributi 


CoO 


vigorous workout seems to indicate that a rea 
has been made to the machine-tool field 


Credits Vatertals Bakelite, Dure VU nuded \ f L 


Woulded Products C Small cross feed whee 
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10—Simple in design, the molded 
plastic collet chuck guard 
weighs only 2 Ibs. in compari 
son to the 8 Ib. cast iron guard 
it replaces. Molded- in mount 
ing holes and screw eliminate 
drilling and finishing. It is 


shown in position in Fig. l 
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Wearing its new face of clear 
acrylic, this laboratory test 
gage, like others molded by 
the same company, is easy 
to see through, hard to break. 
The face is molded in one 
piece to include the bezel 


and the _ retaining’ ring 
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Molding a one-piece gage face 





W; rH the advent of acrylic molding compounds in 1937 
J. V. Tracy, manager of Ashcroft Gauge Div. of Man 
ning, Maxwell & Moore, realized his ambition to equip the 
company's gages with a one-piece face. When Mr. Tracy 
originally conceived the idea of this unit, which was to include 
the bezel, retaining ring and protecting front, no proper 
material was available so he merely sketched up the idea and 
filed it for future reference. But perfection in acrylics led 
him to resurrect his sketch and call on a plastics molder to 
collaborate in the design. It was found that the quantities 
used made it feasible, economically, to tool up for four stand 

ard sizes of 3'/. in., 4'/2in., 5 in. and 6 in. diameters. How 

ever, only one mold was built at first so that any errors in de 

sign could be corrected before completing the other three 
sizes. 

A two-cavity injection mold was constructed with the 
molded piece gated at the side as shown in the drawing of the 
part just as it comes from the mold. Also note in this draw 
ing that the original section A-A was .250 in. and original 
section B-B was */g inch. This fact was the cause of the 
greatest difficulty encountered in the entire job. 

When the material was injected, it followed the path of 
least resistance around the thick wall section on the side of 
the piece, then closed in on the top of the face and welded at 
point (1). This, of course, trapped air at this point and left 
a small hole and black appearance which most molders call a 
burned spot. In attempting to eliminate this difficulty, the 
gate was made about '/, in. thick and radiused upward as 
shown by dotted line (x....x). Thus the material was given 
a freer flow toward the top of the piece. In addition, a large 
air vent was ground at a point opposite the gate. The only 
result of these two changes was to move the weld point a short 
distance farther away from the gate to point (2). 








It then became apparent that drastic steps would have to 
be taken if this piece were to be successfully molded: that is 
the wall section of the face had to be made greater than the 
thinnest section of the side The thread diameter could not 
be changed, as the faces were being made for standard size 
gage cases. Therefore the existing cavities had to be scrapped 
the hob ground down on the sides and new cavities made 

rhe top section was then made about .010 in. thicker than 
the thinnest side section, as shown by the revised dimension 
\-A, .095 in., and revised B-B, .105 in.; and with a normal 
gate and vent, the piece welded at the vent Thus there was 
no mar on the face and the gage could be seen properly 

Samples were run from acetate, polystyrene and acryli 
molding powder. The acrylic was chosen from these three 
because it had better clarity than acetate or polystyrene and 
was not so brittle as polystyrene 

Che strength test, while unique, was severe. The samples 
were thrown on the floor several times for shock and then 
C. H. Sugden, chief engineer of the Gauge Division (who 
weighs over 200 Ib.), placed his heel in the center of the fac 


and bounced up and down. As the (Please turn to page 120) 
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by THOMAS D. PERRY* 


Scarfed joints in plywood 





oe and waterproof plywood, hot press 
bonded with synthetic phenol resin adhesives, is find- 
ing a multitude of new applications in the war industries, 
particularly for many types of aircraft and small boats. 
Plywood has suddenly become a product of outstanding im- 
portance, since the intelligent use of such plywood will release 
equivalent amounts of essential and scarce sheet metals. 

Normal plywood ordinarily comes in standard sheets, 4 by 
8 ft., or smaller. This standard size has been established by 
general usage, based on the fact that most hot press sizes are 
in that range, and rotary veneer is seldom more than 100 
inches. A very few hot presses are larger, and sliced veneer 
is sometimes made up to 16 ft., but this larger plywood com- 
mands a substantial premium and at that is limited to 16 feet. 

Designers in the war industries became keenly aware of 
this size limitation and began to demand plywood 16 and 24 
ft. long, and even larger. In one case a New Orleans boat 
yard required panels 7 ft. wide by 84 ft. long. 

This demand awakened a new interest in scarf jointing, 
which had been used in truck bodies around the 1920's, when 
waterproof plywood was first made with hot pressed blood 
albumin glue. Scarf jointing as a principle is old, but it has 
never been extensively practiced in the plywood industry. 
Hence its revival calls for a review of its essential features. 


Fundamentals of scarf jointing 

The purpose of scarf jointing is to enlarge the size of the 
plywood sheet and to maintain, as far as possible, its normal 
strength without increasing the thickness at the joint. A 
well-made scarf joint, with a predominance of side wood, will 
preserve from 80 to 90 percent of the normal strength of ply- 
wood, Scarf joints in end wood alone frequently are lower 
in strength, but can be improved by proper technique. 

Major factors to be considered in making a good scarf joint: 


1. Standard scarf designs. 3. Bonding the lapped ends. 
2. Cutting the bevels. 4. Arrangement of multiple 
sheets. 


* Development engineer, Resinous Products & Chemical Co.. Inc 
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Standard scarf designs 


In either plywood or laminated constructions, the individual 
layers of veneer may be scarfed separately, under suitable 
conditions. However, vroper staggering of the resulting 
joints is essential to develop approximately the full normal 
strength. In other instances it may be preferable to scarf 
joint the completed plywood. In this case, it is absolutely 
essential to maintain both uniform ply thicknesses and uni- 
form panel thicknesses. A difference of as little as '/ in. 
may affect seriously the ultimate strength. 

Careful testing has developed the fact that the length of 
the tapering scarf must be from 10 to 15 times the thickness 
of the members to be joined. The recent Army-Navy Aero 
nautical Aircraft Specification AN-NN-P5lla (April 1942) 
requires that “‘the slope shall not be steeper than one in 
twelve.”" The beveled surfaces for splicing must be cut true 
and accurately fitted, so that there will be close surface con 
tact over the whole area of the joint. The ‘‘toe”’ or tip of the 
scarf should be slightly blunt, and not feathered down to a 


ragged edge. 


Single ply scarfs 

A scarf in the individual veneer layers is shown in Fig. 1, 
which represents a laminated spruce spar for aircraft, and a 
variant in plywood construction. Here the ends of the single 
layers are tapered or beveled on a 15:1 ratio (A), leaving a 
slightly blunt end, since tapering to the vanishing point 
would be difficult to manipulate and would result in a bond of 
uncertain strength. After the individual scarfed joint has 
been completed, the separate layers should be planed or sur- 
faced to an even thickness. They are then assembled into 
the laminated product, with due regard to the location of the 
joints, as shown in Fig. 1 (B). The Army-Navy Specifica 
tions above referred to stipulate that such joints shall be 
staggered a minimum of 6 inches between the centers of the 
searfs.’’ With such staggering, the total strength of the ulti 
mate assembly is usually equal to, or greater than, that of a 
similar piece of solid lumber of the same aggregate dimensions. 
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aad 1—The development of excel- 
lent synthetic resin bonding 
agents has increased the use 
of plywood in war industries, 
and in the wake of increased 
use came greater interest in 
scarf joints. Here are four 


types of standard scarfed 
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joints. A—Shows the shape 
of the scarf. B—Laminated 













spar construction, with scarfs. 
C—Scarf joint in flat ply- 
wood. D—Scarf joint in 
molded or curved plywood 
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2—Producing the proper scarf 
taper on large sheets of ply- 
wood requires skill and preci- 
sion. Shown here are attach- 
ments fora 12-in. jointe~, which 
not only holds the scarfed edge 
against the revolving knife, but 
supports the rest of the ply- 
wood sheet in a flat position 
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This is due to the fact that the grain of the individual ad 
jacent layers is never exactly parallel, and these diverse grain 
directions provide a bracing effect which usually imparts 
enough additional strength to offset any weakness in the in 
dividual scarf joints. 

The problem of scarfing large sheets of veneer before as- 
sembling them into plywood presents some rather serious 
difficulties, although theoretically it is the better way to make 
strong scarfed joints. Its practicability depends on many 
factors, such as the thickness and flatness of the veneer, its 
area and the availability of proper equipment to cut an ac- 
curate bevel. Except in such cases as the laminated spar 
described above, it is seldom done, but its advantages are 
obvious. 


Scarfing plywood 

A scarf joint in plywood is shown in Fig. 1 (C). The same 
fundamentals are to be observed as in the single veneer scarf 
previously described. It should be noted that the same 
blunt toe is required, but this thin toe should “ride” slightly 
above the “‘heel,”’ or thick section of the scarf ('/¢ in. to '/jo0 
in. on '/y-in. plywood). This is important to ensure adequate 
pressure and close contact over the whole beveled surface, 
since wood compresses slightly under combined heat and pres- 
sure, and an initially flush surface inevitably becomes a de- 
pressed area. This “ride’’ will also compensate for the slight 
thickness variations that often occur in hot resin-bonded ply 
wood. If the toe is slightly higher than the surrounding 
plywood after the scarf bond is completed, it may be removed 
by subsequent sanding. Soft-textured woods require more 
surplus thickness than hard, dense species. 

It is also important that both sheets to be scarf jointed 
together be of the same moisture content. When a scarf 
joint ts bonded with heat, there is inevitable compression, but 
this compression is distinctly greater as the moisture content 
is increased. Hence, divergent moisture content will result 
in uneven compression, and often reduce the pressure on the 
scarfed area below the safe point for a strong bond. 

In molded plywood, made by the flexible bag process, 
scarf joints may be made in the single veneer sheets before 


3—Sketch of a typical press for 3 
curing the resin-treated scarf 
joints, showing cross-section 
of clamps and hot plates. A 

Tables to support plywood 
sheets. B—Clamps to hold 
plywood in alignment. Cc 

Hot plates to apply bonding 

















pressure. D—Aluminum cauls 
to avoid edge depressions 
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assembly, much as previously outlined for spar constructions. 
Another simple and convenient procedure is shown in Fig. 1 
(D), where the inner end or edge is scarfed, and the outer is 
left square. This avoids open joints in the outer layer, and 
reduces the labor of accurate fitting. The projecting veneer 
ends can be sanded off after the adhesive has set. 


Cutting the bevels 


The bevel cut for the scarf must be true and in a uniform 
plane, so that the fitting together will bring the cut surfaces 
into close contact. The toe, or thin edge, should be slightly 
blunt and not ragged. Either a flat sawn scarf or one made 
with a revolving cutter head is preferable to one made on a 
band saw, which may be wavy or uneven. A scarf bevel 
should not be sanded, as this is likely to result in a slightly 
convex surface with rounded edges. 

The problem of producing the proper scarf taper on large 
sheets of plywood requires care and precision, since the pieces 
are clumsy to handle and difficult to keep flat and rigid while 
cutting the scarf. One method is to rig up attachments for a 
12-in. jointer, which will not only hold the scarfed edge 
firmly against the revolving knife, but also will support the 
remainder of the plywood sheet in its true plane. An illus- 
If the sheet is not held flat 
during scarf cutting, the joined plywood sheets are likely to 


trative sketch is shown in Fig. 2. 


be “‘billowy”’ and give evidence of severe stresses at the joints. 
A number of other methods may be adapted to cutting the 
scarf, depending on the equipment available and the thickness 
and area of the sheets to be scarfed. 


Bonding the lapped ends 


In general, the adhesive used for a scarfed plywood joint 
should be at least equal to that used in the plywood. The 
larger plywood sheets are usually hot pressed with phenol 
formaldehyde resins; therefore, the scarf joint should be 
bonded similarly. In the case of plywood bonded with a 
dry resin glue, the same type of film can be used in the scarfed 
joints, and cured under the proper heat and pressure. How 
ever, it is advisable to use two sheets of film between such 
porous surfaces as the angling (Please turn to page 116) 



































by CARL E. HOLMES* 


(Grinding and machining cast resins 





HE adaptability of plastics to the war effort is becoming 

more apparent day by day as restrictions on the use of 
brass, aluminum and steel are steadily increasing. The cast 
resin group is fast becoming one of the top ranking favorites, 
due to its excellent qualities for machining and fabricating 
The ease with which close tolerances are maintained in screw 
machines, as well as in other machine tools used in the metal 
working industry, makes cast resins extremely valuable to the 
defense program 

Cast rods in practically any desired size may be purchased 

centerless ground to within .0Ol-in, tolerance, thereby being 
ideally applicable to numerous jobs where thin disks or wash 
ers are desired. These are produced by using the regular cut 
ting-off methods in screw machines and lathes, or by the use of 
thin abrasive cutting-off wheels. Various shaped rods and 
tubes are also obtainable, such as hexagons, octagons, squares, 
rectangles and triangles. In fact, practically any specified 
shape may be made up for individual applications, then 
machined to special requirements. Machining operations, 
such as turning, milling, drilling, tapping and threading, are 
performed by the use of the regular machine shop equipment 
with a slight variation in the tool set-up 


Screw machines and lathe operations 


Round centerless ground rods are easily adaptable to the 
standard collets in screw machines; and by the use of special 
collets other shapes such as hexagons, octagons, squares, rec 
tangles, etc., may successfully be machined on a fast produc 
tion basis. High speeds and slow feeds are especially recom 
mended. 

The turret stations may be utilized just as when brass or 
steel parts are produced, namely: a stock stop in the first 
station of the turret, a center or starting drill in the second 
station and special drills, reamers, counterbores, taps or dies 
in the remaining stations. Specially shaped form tools may 
be used in the tool posts on the cross slide, but flat form tools 
are preferred instead of the standard circular tools due to the 
fact that a 15° clearance and a flat or negative rake are de 
sired. The tool should be set at approximately 2° above the 
center oj the turned piece. Careful honing of the cutting tool 
to a very smooth and sharp edge greatly increases the ef 
ficiency of the tool 

High-speed steel tools are generally used; but for a long 
production run the carbide-tipped variety has proved ex 
tremely satisfactory, because thousands of exactly duplicated 
pieces may be run without the necessity of regrinding, and the 
time for set-up can be eliminated. The spindle speeds range 
from 450 to 6000 r.p.m., depending upon the diameter being 
turned, but this speed may be easily ascertained by using 600 
ft. per min. as the standard for turning cast resins. The long 
ribbon shavings and dust produced by these turning and 
drilling operations may be very efficiently removed from the 
machine by the installation of a blower system. This saves 
valuable time in sorting and cleaning the finished parts, which 
are ready (in most cases) for the tumbling barrels if the re 
moval of tool marks is essential. 

Various sizes of lathes regularly used in machine shops may 


* Chief engineer, Engineering Specialties Corp. 


serve for the turning and shaping of cast resins by the use of 
tools held in the tool post, or by using a rest for regular wood 
turning or forming tools. Many varied and intricate shapes 
may be produced by this method but naturally it is not recom 
mended for high production runs. However, by the installa 
tion of a specially built tool holder in the tool post, as illus 
trated in Fig. |, any conventional lathe may be turned into a 


very efficient production machine 


Drilling 

Satisfactory results may be obtained in drilling holes up to 

is-in. diameter by using the regular standard high-speed steel 
drills, such as are employed in the drilling of steel, with a 
slightly negative rake ground on the cutting lip. It is advis 
able to back out the drill often to avoid burning, as very high 
speeds are advocated. Speeds ranging from 2800 to 12,000 
r.p.m. are used for small holes, or 100 to 300 ft. per min., but 
when the material has high abrasive qualities the speed may 
be reduced to approximately 75 ft. per minute. A thin jet of 
compressed air directed as near the hole as possible and di 
rectly on the drill helps to keep it cool. 

Specially designed drills for plastics are available and should 
always be used in drilling holes larger than */), in. diameter 
These drills have highly polished flutes, maximum chip clear 
ance, slow helix for through holes, fast helix for blind holes 
with a 55° point ground for thin sections and a 90° point for 
thick sections. Figure 2 illustrates the method of grinding 
drills for plastics that includes a slight radius at the end of the 
lip which helps to maintain the hole size. However, due to 


the abrasive action of some materials, drills sometimes cut as 


much as .003 in. undersize, necessitating frequent inspection 
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Multiple spindle drill presses are often used where several 


holes are specified in a part. This greatly accelerates produc 
tion but in cases where these machines are not available, drill 
jigs may be used to insure correct location of holes. When 
drilling holes, while parts are being turned or formed in screw 
machines or lathes, a single lip drill or a regular boring tool 
may be used to good advantage, but it is advisable to grind 


> 


the tool as illustrated in Fig. 3 


Threading and tapping 


Regular standard taps may be used for tapping of cast 
resins but the ground high-speed steel taps have proved more 
satisfactory. Chrome-plated taps with highly polished flutes 
are recommended for long production runs. Very little rake 
and plenty of clearance are desired as some of the highly abra 
sive materials occasionally cause the taps to cut very close to 
size, and binding is often experienced when backing out. This 
condition will be improved if clearance is ground on the sides 
of the threads. Three flutes instead of four give better results 
and longer life 

A speed range of 40 ft. per min. has been recommended 
for .236-in. taps and 54 ft. per min. for .0590-in. taps. Water 
has proved more efficient than oil or kerosene but dry tapping 
is even better for the least wear. Due to the abrasive action 
of some cast resins the taps are inclined to cut very close to 
size and as wear is experienced the holes will become under 
size. Therefore, close inspection is advised where tolerances 
are low. Most fabricators of plastics prefer to use taps that 
are oversize to the high limit, thereby greatly decreasing the 
possibility of rejected parts due to undersize threads. 

External threads may be produced by the use of self-open- 
ing dies with high-speed steel chasers that extend out in front, 
having less chamfer than the standard chasers. Plenty of 
clearance is essential and dies should be kept sharp at all 
times. Thread cutting in lathes is accomplished in exactly 


the same manner as in brass or steel, although cuts of over 
007 in. should not be used due to the danger of chipping or 
cracking the thin sections. 

Thread milling machines are excellent for milling medium 
or large diameter threads, as the hobs or cutters used in these 
machines are very accurately ground to size and to the num 
ber of threads per inch. The hobs are made for the desired 
length of the threads and are usually made of high-speed stee! 
to stand up under the high speeds desired in production. By 
the use of cams installed in the machines one complete revolu 
tion of the piece is all that is required to produce a smooth 
milled thread that can be held to very close tolerances. 

Thread grinders are sometimes used to grind threads in 
plastics. At this time, however, most owners of thread grind 
ing equipment are swamped with orders for thread gages 
urgently needed to check production parts for the war effort 
In fact, many producers find it impossible to keep up with the 


demands made upon them for these ground parts 


Reaming and milling 


Although it is sometimes necessary, reaming plastics is not 
recommended. It is best accomplished by the use of expan 
sion reamers with self-centering floating holders. A speed of 
not over 50 to 100 r.p.m. is used with a very fast feed. Close 
inspection 1s necessary on all reaming operations due to the 
abrasives in the materials rapidly dulling the sharp cutting 
edges of the reamer, causing a bindingand squeaking condition 
that is likely to cause breakage as well as producing undersize 
holes. It is often advisable to drill the hole to within .001 in 
in size and burnish it to the required size by the use of a very 
highly polished hardened rod pushed through the hole 

Milling operations may be accomplished by the use of any 
standard milling machines using standard cutters. However 
the carbide-tipped variety is especially recommended for long 
production runs due to the increased speed available and 
valuable time saved. There is also a reduction in the machin 
ing cost per part. Parts may be held in any standard milling 
machine vise or chuck, clamped down to the table or held in 
specially designed jigs or fixtures 

The cutting speed is approximately 400 ft. per min. al 
though where only very light cuts are necessary this speed may 
be greatly increased. The use of carbide-tipped cutters auto 
matically increases this speed to about 1000 ft. per minute 
Slow feeds are beneficial for producing smooth finishes. Mill 
ing cutters are to be kept extremely sharp at all times—ain fact, 
honing the teeth to a very smooth cutting edge pays big divi 


dends in smooth cuts obtainable and time saved in finishing 


Carving 


The beautiful color combinations obtainable in cast resins 
are responsible for the increased demand for these materials in 
the manufacturing of jewelry and ornamental pieces. Skilled 
carvers have created marvels in costume jewelry by the use 
of steel cutters held in small chucks on flexible shaft equip 
ment. These cutters are made in various sizes and shapes 
(the average being | in. in diameter) having from 20 to 36 
teeth and are operated at approximately 2200 r.p.m._ For 
very fine carving much smaller cutters are used to good ad 
vantage and are easily obtainable from dental supply houses 


3 


Cutters of this type having a */s in. diameter shank are more 


popular as they are more adaptable to regular dental hand 
pieces of about pencil size, and produce finer touch and action 
Grinding, sancling and shaping 


Regular grinding equipment such as external, internal or 


surface grinders is used in (Please turn to page 130) 
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Stock molds 


SHEET ONE HUNDRED TWENTY-THREE 


Solenoid coil spools, cable clips, colorful handles for various purposes and different types of knobs 
are available without mold cost from stock molds, provided that restrictions on supplies of raw ma- 
terials, etc., have not limited current production. For manufacturers’ names and addresses, write 
Stock Mold Dept., Modern Plastics, Chanin Building, New York, giving item and sheet numbers 





Cable clips—three sizes: 1/2 in., 1/4 in. and 3/8 in 1456. Drawer pull, 4 in. long, 5/8 in. wide. 3/4 in. inside center 
Ball handle, 1 in. diameter, 1 1/4 in. overall height. height. Threaded mounting centers 23/4 in. apart. Can 
Shank: 7/16 in. diameter, 3/8 in. long. End of shank be furnished with chrome bands inserted. Available in 
can be molded plain or with 10—32 brass inserts. Colors colors 

available Drawer pull, 3 1/8 in. long, 9/16 in. wide. Threaded 
Cu~board knob, 7/8 in. high, 1 1/8 in. wide at top, 3/16 in openings 2 1/4 in. apart. Available in colors and with 
threaded center opening. Available in any color chrome bands 

Tapered knob, 3/4 in. diameter at top, 21/32 in. high. 1458. 6-sided feed index handle, molded with 4 plain holes 11/16 
6, 8 or 10-32 brass inserts. Available in any color in. apart. 2 1/8 in. diameter, 7/16 in. high 

Knurled knob with decorative top. 2 in. top diameter. 1459. Solenoid coil spool, with 10—32 brass inserts, cadmium 
1/2 in. high. Aluminum rivet, or 6 or 8—32 brass inserts plated and brass sleeve. 21/8in. high. Opening 7/8 in 
Utensil lid handle, 4 3/4 in. long, 3/4 in. wide. Brass 1460. Spool as above without sleeve. 1 1/2 in. high; center 
threaded inserts 4in. apart. Inside center height, 1 1/2 in. opening 9/16 in 


Reprints of all Stock Mold pages to date are available to Stock Mold Service Subscribers 
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by Ladislav Boort 


Mar resistance of plastics 


TECHNICAL SECTION 





NCREASING utilization of plastics as elements of struc 
ture and in the decorative field implies a constant expan 
sion of knowledge concerning their basic physical properties. 
One of these groups of properties now under investigation by 
Subcommittee II on Hardness Properties of the A.S.T.M. 
Committee D-20 on Plastics has been given the general de- 
scriptive term ‘‘hardness.’’ In the field of metals, the property 
of hardness has been associated with the concept of resistance 
to indentation, and methods of measuring this property are in 
general use. 

In the field of plastics, it was soon found that the term 
“*hardness’’ was used to describe many aspects of the behavior 
of plastics, such as: 

(a) Resistance to compression and the variation of this 
resistance with temperature. 

(6) Resistance to indentation. 

(c) Resistance to wear, as occurs when a shaft revolves 
in a plastic bearing. 

(d) Resistance to scratching by abrasive particles as might 
occur in a plastic table top or tray. 

(e) Resistance to optical degradation by air-borne abra 
sive particles, as in a plastic windshield. 

That determinations of hardness under each of the above 
conditions would not rate a series of plastics in the same order 
was soon recognized. In Kline and Axilrod’s investigation of 
properties of transparent plastics for aircraft,' a comparison 
was made of hardness measured by different indentation meth 
ods with that found by the Bierbaum microcharacter.* Their 
conclusion at that time was: “It is therefore believed to be 
impractical to substitute the better known and more rapid 
indentation hardness measurement (Vickers) for scratch re 
sistance data obtained with a sclerometer (Bierbaum).” 

During the course of an investigation of scratch resistance 
of various thermosetting molding compounds and laminated 
decorative sheet materials, we attempted an evaluation of 
scratch hardness by means of the Bierbaum microcharacter. 
It was found that a rating on the basis of microhardness 
by the Bierbaum method did not agree too well with the 
results of service tests. This lack of correlation was partly 
due to the lack of precision inherent in the determination of 
microhardness of this type of material. The method re 
quires measurement of a scratch made under standard con- 
ditions with an eyepiece scale in a microscope. The charac- 
< This paper was presented at the annual meeting of the American Society 
for Testing Materials in Atlantic City, N. J., on June 22, and is published 
here by permission of that Society. Details regarding the equipment and 
method of test, which are given in the A.S.T.M. method on page 84 of this 
issue, have been omitted from the text of the paper 

+t Physicist, American Cyanamid Co., Stamford Research Laboratories, 
Stamford, Conn 

1G. M. Kline and B. M. Axilrod, Study of Transparent Plastics for Use 
on Aircraft, Journal of Research, Nat. Bureau Standards /9, 367-400 (Oc- 
tober 1937) (RP 1031) 

?C. H. Bierbaum, A Study of Bearing Metals, Transactions, Am. Inst 
Mining and Metallurgical Engrs. 69, 972-89 (1923). 


*A. E. Schuh and E. W. Kern, Measurement of Abrasion Resistance, 
Industrial and Engineering Chemistry, Analytical Edition 3, 72-6 (1931) 


ter of the furrows made in a brittle plastic surface layer 
makes it very difficult to judge the precise location of the 
edge of such a furrow to a high degree of certainty For 
instance, in a group of samples, showing scratch widths 
of 29 to 36 yw, these values were accurate to about 4 yp, corre 
sponding to a range of 7 to 12 points in microhardness values 
between 27.7 to 51.0. There is an additional error introduced 
by the elastic behavior of some of the plastics resulting in 
varying degrees of recovery at the edges of the furrow where 
the stresses are of a low order 

A method of measuring abrasion resistance of paint films 
has been described by Schuh and Kern® and is now under con 
sideration as a tentative standard by the Society’s Com 
mittee D-1 on Paint, Varnish, Lacquer and Related Products 
In this method, a stream of abrasive is blown against a test 
surface and the amount of abrasive necessary to wear away a 
known thickness of paint film is determined. Some tests by 
this method on laminated plastics showed that the initial 
glossy surface of the material was removed in the first few 
seconds of the test, and further abrasion merely wore a de 
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pression into the body of the sheet. Weighing the amount of 
material removed in a short time was unsatisfactory because 
of the small weight losses involved. 

It was later found that dropping a granular abrasive from a 
height of about 25 in. gave a milder abrasive action and that 
increasing amounts of abrasive produced abraded spots pro 
gressively duller in appearance. This method is not new, hav 
ing been in use by the author since about 1922 for evaluating 
abrasion resistance of cellulose nitrate film. Gardner‘ de 
scribes a similar method long used by his laboratory for testing 
paint and varnish films. More recently, the same principle 
has been used by Chakmers® for measfiring the surface hardness 
of thin electroplated coatings, and its use on glass, plastics 
and paint films was suggested. 

In the earliest work mentioned, the abrasion resistance was 
expressed in terms of a set of prepared standards which were 
matched visually against the unknowns. Gardner‘ suggested 
the use of a glossmeter for rating gloss degradation of paint 
films and Chalmers® described an instrument for measuring 
specular gloss. 

An experimental glossmeter had been built by the Stam 
ford Laboratory for evaluation of paint films and coated pa 
pers which, with some minor changes, was adapted for measur 
ing gloss of the abraded test areas on plastics. The problem 
was to obtain a sufficiently large and uniformly abraded spot 
upon which the incident light beam of the glossmeter could be 
focussed, and the spatial distribution of the reflected image 
analyzed. A large abraded area implied an abrasive stream 
of considerable cross section——or a considerable quantity of 
abrasive if allowed to fall from a single opening—and the 
consequent interference of abrasive particles with each other 
It was found that by allowing the abrasive to fall from a hop 
per with small openings at the bottom arranged in annular 
fashion and rotating the hopper slowly, a uniformly abraded 
spot about */, in. in diameter could be produced, and the rat 
of abrasive feed would be low enough to minimize the inter 


‘ Henry A. Gardner, ‘Physical and Chemical Examination of Paints, Var 
nishes, Lacquers and Colors,’’ Ninth Edition, p. 128 (1939) 

* Bruce Chalmers, Surface Hardsess of Metals, Journal Inst. of Metals 
(British) 67, 205-314 (1041) 

* The abrader, Fig. |, and glossmeter, Fig. 2, were designed and constructed 
under the direction of B. J]. Deanison of the Pittsburgh Plate Glass Co 
Creighton, Pa. Working drawings are to be available from A.S.T.M. head 
quarters 

H. R. Moulton, Proposed Method of Haze Measurement, Report to 
Subcommittee IV on Optical Properties of A.S.T.M. Committee D-20 on 
Plastics 

* Barnes turbidimeter now under development 

* Report of Committee’ D-20 on Plastics, Preprint No. 75, Forty-fifth 
Annual Meeting, Am. Soc. Testing Mats., June 22-26, 1942, Mopern Pras 
rics, 79, 80, 136 (Aug. .1942) 

” These were prepared through the courtesy of B. J. Dennison of the 
Pittsburgh Plate Glass Co 
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ference of abrasive particles with each other. The abrader as 
finally set up is shown in Fig. 1* and is described in detail on 
page S4. 

Depending on the type of plastic under consideration, vari 
ous methods of evaluating the optical degradation of the test 
areas may be used. For transparent plastics some type of 
haze meter, such as the Kline-Axilrod-Bowen instrument,’ 
the American Optical Co.,’ the Barnes sphere turbidimeter,* 
or any of the instruments described in the Proposed Tenta 
tive Method of Test for Measuring Photoelectrically the Haze 
of Transparent Plastics’ may be used, and the results ex 
pressed in percentage of haze or percentage transmission 
against quantity of abrasive. Since most of our work has 
been concerned with opaque plastics, the simplified gloss 
meter previously referred to and shown in Fig. 2 was used 
[t is described in detail on page 84 

The particular aspect of hardness of which this test is a 
measure has been given the tentative designation mat 


resistance.” 


Evaluation of typical materials 


In the preliminary work, a large number of materials was 
tested, and typical curves are shown in Figs. 3 to 8. These 
results seemed encouraging enough to warrant further explo 
ration. Accordingly, four laboratories agreed to carry out a 
series of cooperative tests. After one unsuccessful attempt it 
was apparent that the four glossmeters were not in agree 
ment with one another. A series of reference standards was 
then prepared,'® by grinding plate glass to varying degrees of 
surface roughness, calibrating them on one instrument, and 
distributing them among the four laboratories. The proper 
adjustments were then made on each of the instruments, and 
the final comparison of calibration is given in Table | It i 
our opinion that this agreement between instruments of differ 
ent makes using different photocells and electrical measuring 
equipment is as good as can be expected. Higher degrees of 
precision would result from the construction of all instrument 
by the same company, but this must be left for the future 
; ] 


A series of plastic sheet materials was then distributed 


among three of the laboratories, each equipped with its own 


abrader and glossmeter. The comparisons were made on the 


basis of the following amounts of abrasive 
and 1600 gm. Table II shows the values obtained with the 
the four amounts of abrasive 


> A ‘ 
( Please turn to page & 


100. SOO. 1200 


average of residual gloss at 


2—A simplified glossmeterused 
for measuring gloss of abraded 
test spots on plastics. It con- 
sists of a light source which uses 
a photoelectric cell as the active 


element, and a galvanometer 
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TABLE I.—COMPARISON OF CALIBRATION TESTS WITH DIFFERENT 
GLOSSMETERS 


Difference 


Gloss, percent* from 
Standard Labora- Labora- Labora- Labora- Labora 
sample tory A toryB toryC toryD toryA 
No. l a 99.3 99.4 +0. 1 
b 80.8 79.1 —1.7 
é 83.0 81.4 —1.6 
d 77.0 80.0 +3.0 
¢ 45.0 47.0 +2 () 
No. 3 a 99.3 99.4 , +01 
b 90.5 90.0 —0.5 
r 84.8 85.0 ; +() 2 
d 79.5 78.7 —().8 
e 46.8 46.8 0 
No. 4a 99.3 99.3 0 
b 72.0 73.6 +1.6 
‘ 81.8 80.6 —1.2 
d 76.0 74.5 —1.5 
é 46.3 46.7 +-() 4 
No. 6 a 99.3 99.3 0 
) R90 0 00.0 +1.0 
ri 16.0 79.3 +33 
d 73.4 73.5 0 1] 
¢ 45.5 46.7 +1.2 
No. 5a 99.3 99.8 +O.5 
89.5 88.0 0.5 
r 820 79.9 2 1 
d 73.8 73.6 0.2 
15.0 47.1 +2.1 
No. 24 99.3 99.5 +0.2 
91.0 93.3 +2.3 
86.0 RS 6 +2 6 
d 78.8 79.5 +007 
é 46.7 49.2 +2.5 
No. 7 a 99.3 
O00 5 
r R20 
d 75.8 
€ 47 
No. 8 a 99.3 
b 87 _0 
r 79.8 
d 72.5 
é 46.7 
Laboratory A = American Cyanamid Co., Stamford Laboratory 
original laboratory instruments 
Laboratory B Pittsburgh Plate Glass Co., Creighton, Pa.; abrader and 
glossmeter designed and built by themselves 
Laboratory C = Brooklyn Navy Yard, Brooklyn, N. Y abrader and 
glossmeter built according to Pittsburgh Plate Glass design 
Laboratory D = Brooklyn Polytechnical Institute, Brooklyn, N. ¥ 


laboratory instruments built by themselves 


3--Marresistance tests on window glass, melamine- 
urea resin surface laminated (S50), black phenolic paper 
base laminated, plasticized melamine-urea laminated 
(S40-10), nickel plate and tin plate. 4—Mar resistance 
tests on black ferrotype plate, cellulose acetate sheet, 
a plasticized melamine-urea laminated (740-10C) and a 
rubber ftloor covering compound. 5-—Marresistance 
tests on a group of paper-base laminated materials with 
their general classification based on service tests. 6 

Mar resistance tests on four materials used in telephone 


equipment with their wear indices based on service tests 


Percentage of Original Gloss 
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Roting by » — ’ . . , Te 
Du Pont Wipe Test Tas_e II.—Gtoss VALugeS OBSERVED IN ABRASION TESTS ON 
_> -——8Best 7 is VARIOUS PLASTICS 4 
~— | r 2 eoer | e t 
-—— Good ; / 
})- baie Percentage of original gloss 
> . 
Z iinet tinsel ’ 400 800 1200 1600 
t) Bad 3 ” ; ; 
$}- —Worst | : Material gm. gm gm gm Avg 2 
= abra- abra abra- abra "9 
| | - | — $ ve sive sive sive im 
> od 
i) 
c ee ee B ’ 3 9 ~~ © 
§ , , | . I —_—_—_—__ , 90.¢ 80.5 72.9 65.0 77.2 
» 60 t | | . Formica diye : oa me a 
‘ Cc : 87.8 80.0 70.8 66.0 76.2 
a No. 1 i NS a uae 
A 89.0 19.5 3.1 67 17.2 
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100 
B , : 83.7 64.7 51.1 7. 60.8 
; Formica ; =_ - - r 
Cc N a 80.2 62.3 47.8 4.5 6.2 
| INO. 3D -_ we ~ . . 
90 EE . A 78.8 62.4 653.1 50.6 61.2 
| 
B 45.9 27.8 20.1 24.5 31.8 
“ ts Polystyrene 43.1 22.1 20.5 17.9 25.9 5 
2 80 | } oS : 7 
3 A 50.8 39.1 33.9 33.9 39.4 
3 B 76.6 9.2 53.5 48.5 9.5 ' 
c ‘ - —_ ro F 2 —-— - 
@ 70 : } C Vinylite 75.4 58.7 45.2 43.4 1D. 4 
i‘ ! od = 
f 62.0 9 65.2 , 
Oo Aid Abrosive \ 74.1 10.4 ) 9.1 oO 
5 4 B : mae wae Ce ©:3 70.8 y 
60 + . Cellulose ae es : ; 
2 New c 81.7 OS. 4 4 1.2 00.35 7 
4 Vv acetate on = - 
3 bros of A a 82 7 72.6 67.4 63.1 1.5 
Cc ° j 
* | , ' _ - . 
» 50 4 B 81.4 61.1 47.6 46.7 59.2 
‘ Methacry! an yf ' 7 
a 4 C 77.4 58.5 39.6 2i.2 4 
ate ™ gp som a 2 . 
A 74.1 60.7 56.1 53.5 61.1 } 
40 . . 
* Formica No. |—-Laminated sheet material, walnut color, urea-melamine r 
resin surface 3 
Formica No. 2—-Laminated sheet material, light green color, urea-thiourea 
resin surface 4 
30 Formica No. 3-——-Laminated sheet material, mahogany color, phenolfor 





0 200 400 800 1200 1600 maldehyde resin surface 

Formica Nos. 1, 2 and 3 obtained from J. D. Pitzer, Formica Insulation 
Co., Cincinnati, Ohio 

Polystyrene—Transparent amber injection molded sheet No. 141-A7014 


1-—Mar resistance tests on a variety of methacrylate sheet A. Obtained from H. K. Nason, Monsanto Chemical Co., Springfield, Mass : 


Abrosive, 9 


ign 


Vinylite—-Opaque dark blue sheet VS 3300. Obtained from M. C. Reed 
Vinylite Division, National Carbon Co., Cleveland, Ohio 


materials with their ratings on the basis of a ‘wipe test. 





Cellulose Acetate—colorless transparent sheet Obtained from E 
8-—-Comparative effect of using fresh and old (used for Schweizer, The Celluloid Co., Newark, N. J , 
Methacrylate-—-Colorless transparent sheet. Obtained from E. 1. du Pont q 
circa. 400 runs) abrasive in testing the same materia/ de Nemours & Co., Inc., Arlington, N. J 4 
A 
Interpretation of data : 
These data may be interpreted in two general ways. Recog first and second, and polystyrene is rated seventh by all labo 
nizing the fact that all plastic materials are not uniformly ratories. The other four materials are closely grouped be 
hard as the surface is penetrat-d, we might compare them on tween these two extremes, by all laboratories 4 
the basis of: Table IV, based on the averages of all three laboratories on 
(a) The average area under the curve of percentage gloss each material, gives the relative abrasion resistance of the 
plotted against amount of abrasive up to 1600 gm. of abrasive. group, rated at average for the full 1600-gm. test and at 400 
(6) The relative percentage gloss at a constant small gm. of abrasive. For comparison the ratings by two methods 
amount of abrasive (400 gm.). of scratch hardness are included. Although the two scratch 
Table III gives these comparative values. It appears that hardness tests rate the materials in exact y the same order, 
the two materials Formica No. | and cellulose acetate are rated this order differs from the rating by the mar resistance test 
TABLE III.—-CoMPARATIVE MAR RESISTANCE RATINGS FOR VARIOUS PLASTICS i. 
Laboratory A Laboratory B Laboratory C . 
Average Rating 400 gm. Rating Average Rating 400 gm. Rating Average Rating 400 gm. Rating é 
Formica No. 1 77.2 1 89.0 l 77.2 | 90.3 l 76.2 l 87.8 l 
Cellulose acetate 71.5 2 82.7 2 70.8 2 84.6 2 65.3 2 81.7 2 
Vinylite 65.2 3 74.1 5 59.5 4 76.6 5 55.7 } 75.4 6 ¢ 
Formica No. 3 61.2 4 78.8 3 60.8 3 83.7 3 56.2 3 80.2 3 
Methacrylate 61.1 5 74.1 6 59.2 5 81.4 4 50.7 6 77.4 4 
Formica No. 2 59.0 6 76.1 4 45.6 6 69.0 6 53.7 5 75.6 5 3 
Polystyrene 39.4 7 50.8 7 31.8 7 45.9 7 25.9 7 43.1 7 
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TABLE IV.—COMPARISON OF MAR RESISTANCE AND SCRATCH HARDNESS VALUES FOR VARIOUS PLASTICS 


Mar resistance 


Average Rating 400 em 
Formica No. 1 76.9 l 89.0 
Cellulose acetate 69.2 2 82.7 
Vinylite 60.1 3 75.4 
Formica No. 3 59.4 4 80.9 
Methacrylate 57.0 5 77.6 
Formica No. 2 52.8 6 73.6 
Polystyrene 32.7 7 46.6 


@ Bierbaum Scratch Hardness tests made with microcharacter 
6 Olsen Scratch Test made on an instrument now under development 
Sept. 26, 1941 


It can be seen that continued abrasion will reduce the gloss 
of any plastic until its surface approaches a nearly constant 
matte condition; hence small differences in the rate of degra 
dation at the beginning of the test are masked by the ap 
proach to a constant value with large amounts of abrasion 
It is possible that the relative gloss at a mild degree of abra 
sion, such as 400 gm., may be a sufficiently significant measure 
of mar resistance. A test at one quantity is shorter than the 
complete series, where five different amounts are used, and 
several check runs at 400 gm. should give a representative 
value for the plastic under test. 

We wish to emphasize at this point that each of the ma 
terials tested represents only one of a wide variety of formula 
tions and range of properties which can be imparted to any 
one of the group; hence the ratings of scratch and mar re 
sistance as shown cannot pretend to represent a final and ab 
solute rating of the materials listed. 

Figures 9 and 10 show the appearance of typical test speci 
mens after abrasion. Figure 11 shows photomicrograph of 
No. 80 carborundum. 
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9—-Abraded test areas on typical 
laminated plastics. 10 Abraded 
test areas on typical transparent 
plastics. 11—-Photomicrograph 
of No. 80 carborundum (X50) 


Scratch hardness 


a Ly 
Rating Bierbaum Rating Olsen Rating 
l 30.9 2 2 97 9 
2 12.2 6/ 0.39 6 
5 12.2 7 \ 0.70 7 
3 21.4 3! 1.88 3 / 
4 21.4 4\ 1.88 4 \ 
6 47.6 l 2.81 l 
7 15.8 5 1.35 5 
Data from report to Subcommittee II of Committee D-20 by B. I Lewis 
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ASTM test: mar resistance of plastics 





Scope 


1. This method of test is designed to measure the resis 


tance of glossy surfaces to abrasive action. Since measure 
met of progressive optical deterioration of a glossy surface 
is involved, such materials as molded and laminated plastics, 
paint and lacquer films, and plated coatings may be evaluated 
by this method. The test consists essentially of two steps as 
follows: 

(1) The production of a series of abraded spots on the 
surface of the test specimen, made by dropping increasing 
amounts of abrasive through a tube of fixed length, and 

(2) The measurement of the gloss of these abraded spots 
by an optical method and comparison with the original gloss 


Nore: Since this method is intended for rating relative de 
crease in gloss, obviously only materials having originally high 
specular reflectance can be measured 


Apparatus 

2. The apparatus shall consist of the following:' 

(a) Abrader. An abrader, shown in Fig. 1, consisting of 
the following 

(1) Glass tube. A glass tube (A, Fig. 1) supported ver 
tically through which the abrasive is dropped on a test speci 
men that is supported at an angle of 45° to the axis of the 
tube. Tube shall conform to dimensions shown in Fig. 2 

(2) Hopper. A hopper (B, Fig. 1) to distribute the feed 
of the abrasive in order to produce on the specimen an 
abraded spot nearly uniform in appearance over an area about 
*/, in. in diameter. The hopper shall be rotated at about 7 


1—-Abrader 
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r.p.m. and the abrasive fed from the hopper at a rate of about 
200 to 250 gm. per min. The details of construction of the 
hopper are shown in Fig. 2. It may be formed from thin 
sheet metal with soldered seams. It shall have a doubk 
conical bottom with 6 holes 0.070 in. in diameter arranged in 
a circle */s in. in diameter at the bottom edge, and 1 hole 
0.070 in. in diameter at the apex of the middle cone. The 
inside of the hopper should be smooth and highly polished 

(3) Ball bearing. _A ball bearing (C, Figs. 1 and 2) 2'/, in 
in outside diameter and |'/,in. in inside diameter, with sealed 
balls. The outside ring of the bearing shall be rigidly held in 
position. 

(4) Brass or copper tube. A brass or copper tube (see Fig 
2) about |'/, in. in length fitted tightly into the bearing. The 
inside diameter shall be slightly over | in. to permit the top of 
glass tube A to extend up into it just below the lower edge of 
the hopper. To the tube shall be soldered 4 supports for 
holding the hopper in position. The projecting portion of the 
tube serves as a pulley to rotate the hopper assembly 

(5) Electric motor. A small electric motor? with built-in 
reducing gears for rotating the hopper assembly at a speed of 
about 7 r.p.m 

(6) Receptacle for abrasive. A receptacle (F, Fig about 
8S by 8 by 8 in. to receive the abrasive. A 5-gal. can cut down 
to a height of 8 in. will be satisfactory Che receptacle shall 
be slotted on two sides at an angle of 45° as shown in Fig. | to 
permit sliding sheet specimens past bottom of glass tubs 

(7) Support for test specimen. A plywood board (E, Fis 
|), with spring clips to hold the test specimen, mounted in the 
receptacle at an angle of 45° to the axis of the tube and 
directly under the tube 

(8) Abraswe. No. 80 carborundum or equivalent abrasive 

NOTE It has been found that continued use of the same batch 
of abrasive gradually improves the values of abrasion resistan 
of a given material, possibly due to the breaking up of partick 
of the abrasive or by dulling their sharp cutting edges. An ar 
bitrary limit of 50 tests is recommended for a given lot of abra 
sive, after which it should be discarded. It is also advisable to 
keep the abrasive well screened through a No. 60 (250-micron 
sieve to remove extraneous matter such as lint, hairs, wood 
splinters, etc., and on a No. 120 (125-micron) sieve to remove the 


fine, broken-down particles and dust 


(6) Glossmeter. A light source and simplified 1 
glossmeter using a photoelectric cell as the active element and 
a galvanometer, as shown in Fig. 3, conforming to the folle 
ing requirements 

(1) Laght projector. A model ‘““M’’ SVE* projector to act 
as a light source. An extension tube made to permit the lens 
to form an image at a short distance shall be used. The size 
of the test spot used is determined by several circular holes 
ranging from '/s to */s in. in diameter punched in a piece of 
blackened 35-mm. film loaded into the projector \ dia 
phragm may be added to the front of the projector lens to 
regulate the quantity of lig':t, independently of the size of the 

* This tentative method of test for Mar Resistance of Plastics, A.S.T.M 
designation D 673-42 T, is published here by permission of the American 
Society for Testing Materials 

! Complete working drawings for this apparatus will be obtainable at a 
nominal charge from the Headquarters of the American Society for Testing 
Materials, 260 S. Broad St., Philadelphia, Pa 

? A suitable electric motor is the No. 952W/11 r.p.m. of the Speedway 


Mfg. Co., 1834 South 52nd Ave., Cicero, I! 
' The Society for Visual Education, 100 E. Ohio St., Chicago, I! 
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2-—Details of hopper assembly 


test spot. This may be a microscope condenser diaphragm 
with a |'/,-1n. opening for fitting over the projector lens, or a 
series of caps with holes of various diameters in steps of +/ 2 
may be used. The projector may be permanently mounted 
at an angle of 45° and so that the distance from the lens sur 
face to the perforated film is about 12 inches. A voltage 
regulator on the line leading to the projector is desirable but 
not essential if the voltage fluctuations are not of too great a1 
amplitude or if they are not of short duration 

2) Receptor system. A receptor system consisting of a 
lens, photoelectric cell and galvanometer. A lens about |'/, 
to 1'/. in. in diameter having a 4- to 5-in. focal length (a 
duplicate of the projector lens may be used) shall be used to 
pick up the reflected beam and converge it sufficiently to 
impinge on the sensitive surface of the photoelectric cell 
he cell may be of any type having a linear current intensity 
relation. The galvanometer* shall be used for indicating 
the current flow in the receptor circuit. The receptor system 
may be fastened to a hinged arm with its center in the plane 
of the test specimen and in line with the center of the illumi 
nated spot, and shall have freedom of motion from the specular 
position at an angle of 45° to the plane of the specimen to the 
off-specular position at an angle of 60° to the plane of the 
specimen. When the glossmeter is assembled and a mirror 
placed in the position to be occupied by a test specimen, the 
circular incident light beam from the projector should be seen 


* Any barrier layer cell having an active surface about | in. in diameter 
may be used. A suitable cell is the No. 732 Electrocell of Photovolt Corp 
95 Madison Ave., New York, N. Y., and other suitable cells are manufac 
tured by the General Electric Co., Schenectady, N. Y., and the Westinghouse 
Electric and Mfg. Co., East Pittsburgh, Pa. The galvanometer may be the 
General Electric No. 32C 249G25 with built in shunts with ranges of 10-5-2-1 
or a similar instrument having an internal resistance of 300 ohms or less 

Other suitable instruments that include both photoelectric cell and gal 
vanometer are the Photrix Universal Photometer, model A, the Photovolt 
Corp.; and the Weston model 603 Iumination Meter with single No. 594 
cell, the Weston Electrical Instrument Corp., Newark, N. J 





entering the receptor lens at the specular angle of 45°. When 
the receptor is tilted upward 15° to the off-specular angle of 
60°, the specular beam shall just miss the receptor lens. The 
active surface of the photoelectric cell shall be masked to 
permit only the specularly reflected image of the spot to im 
pinge on the cell. 


Notre: The glossmeter described may be used to measure 
gloss on any type of surface, transparent or opaque. For testing 
of transparent sheets, some form of hazemeter or densitometet 
may also be used 


Test specimen 


3. The test specimen shall consist of any material with a 
? 


flat surface at least 2 by 2 in. in area for each deterrmnation 


\ sheet 2 by 10 in. will be sufficient for five tests 


Procedure 


t (a) Five abraded spots shall be made on each test 
specimen (Note), and each succeeding spot shall be produced 
by using a larger quantity of abrasive than that used for the 
preceding one. The following amounts of abrasive are recom 


mended 


Spot lhraswe, 

No. | 200 

No. 2 100 

No. 3 gO) 

No. 4 1200 

No. 5 1600 
Nott For a quick test at a mild degree of abrasive action, 


the results obtained using 200 or 400 g. of abrasive may give sul 


ficient information 


b) Abrading test specimens. The test specimen shall be 
clipped to the supporting board, the hopper started rotating 
and the proper amount of abrasive poured into the hopper 
When all of the abrasive has passed through the glass tube 
the specimen shall be moved to another position, and the next 
succeeding amount of abrasive poured into the hopper to 
produce another abraded spot. In this manner, five abraded 
spots shall be produced, each by the respective amount of 
abrasive. It is recommended that a mild air blast be used to 
remove excess abrasive adhering to the surface of the speci 
men after the abraded spots have been produced 

c) Measurement of gloss. The gloss of the abraded test 
spots shall be measured by means of the glossmeter and com 
pared with the original gloss of the test specimen Phe 
principle of operation of the glossmeter in measuring the 
gloss is based upon the following optical behavior of plane 
surfaces as shown in Fig. 4. A beam (Please turn to page 126) 


3 Distribution of reflected light 
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Plastics statistics for 1941] 





HE United States Tariff Commission has made available 

preliminary statistics of production and sales in the 
Umied States of synthetic organic chemicals during 1941. 
To avoid disclosure of any information which might aid the 
enemy, statistics concerning coal-tar crudes, coal-tar inter- 
mediates (except totals) and other specific items, such as 
plasticizers and various solvents, are omitted for 1941. A 
complete printed report is to be issued when permissible. 

The increased activity in production and sales of synthetic 
organic chemicals was due to an increase in both civilian and 
military consumption. Military demands were confined to 
relatively few individual items. Not many synthetic organic 
chemicals were under general preference orders, limitation 
orders, or under price control in 1941. The total output, how 
ever, of some finished and intermediate products was dimin 
ished in 1941 by a shortage of raw materials. 

The total production of synthetic resins in 1941 was about 
$38,000,000 pounds, an increase of 58 percent over 1940. 
The output of coal-tar resins in 1941 was about 334,000,000 
pounds, or approximately 54 percent greater than in 1940 
The output of non-coal-tar resins in 1941 was about 104,000, 
000 pounds or approximately 75 percent greater than in 1940. 
Maleic anhydride resins, formerly classified as coal-tar resins, 
are included with the non-coal-tar group this year. Their 
production volume was 46 percent higher than in 1940 
Alkyd resins of the phthalic anhydride type were up 40 per 
cent in production volume. The output of resins derived 
from cresols or cresylic acid nearly doubled and those made 
from phenol and cresols increased 65 percent. A considerable 
portion of these increases was due undoubtedly to the re 


TABLE I. 


Product 


(A) Resins derived from coal-tar: Total 
Alkyd resins: Total 
Maleic anhydride’ 
Phthalic anhydride 
Derived from tar acids 
Cresols or cresylic acid 
Phenol: 
For casting 
For molding 
For other uses 
Phenols and cresols 
Xylenols 
All other 
(B) Resins from non-coal-tar sources: Total 
Maleic anhydride 
Urea 


All other 


Total for resins, 1941 
Total for resins, 1940 
Total for resins, 1939 
Total for resins reported,* 1938 


' Reciassified under non-coal-tar resins. 


* Does not include resins from adipic acid, coumarone and indene, hydrocarbons, styrene, succinic acid and sulfonamides 
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UNITED STATES PRODUCTION AND 


placement of scarce metals by these plastics for many pur 


poses. 


was approximately the same as in 
The amount of urea resins made was close 


The 


6,700,000 pounds. 
to 35,000,000 pounds, an increase of about 63 percent 
complete data for 194! and the comparative totals for the 


three preceding years are given in Table I. 


The 


grouped under the designation 


miscellaneous 


synthetic 


resins of coal-tar 
“all other" include 


The production of phenolic resins of the casting type 
i940: namely, about 


origin 


among 


others, resins derived from coumarone and indene, hydro 
In the non-coal-tar mis 


carbons, styrene and sulfonamides. 


cellaneous resins are included those derived from abietic acid 


acrylic acid, adipic acid, 


ketones, 


melamine, 


petroleum 


polyamides, succinic acid, terpenes and various vinyl deriva 


tives. 


Statistics on the production and sales of plasticizers during 


1941 are presented in Table II. 
was also increased over 1940 by about 65 percent 


The output of these chemicals 
rhe per 


centage increase was somewhat greater for the plasticizers 


derived from coal-tar sources. 
separate figures were reported is dibutyl tartrate 


from non-coal-tar sources. 


creased about 15 percent during 1941 
Statistics of the Bureau of the Census for the production 


of cellulose plastics during 


are recorded 


The only plasticizer for which 


derived 


Production of this chemical in 


in Table 


Ill. The total output reached a new high of over 53,000,000 


pounds, 
same order 
production of cellulose nitrate plastic was up about 


cent. 


SALES OF CERTAIN SYNTHETIC RESINS IN 194] 


Production, 


pounds 


334,200,666 


128,362,566 


22,717,921 
6,661,760 
41,333,155 
50,645,064 
34,959,533 

309,662 
49,211,005 
103,599,021 
9,473,995 
34,848,718 
59,276,308 


437,799,687 
276,814,363 
213,027,548 
130,358,652 


50 percent 


that for 


Pounds 


255,721,097 


63,372,053 
17,312,666 


7,018,797 
40,941,741 
49,484,635 
34,974,799 

321,780 
42,294,626 
92,586,373 

8,357,314 
33,370,720 
50,858,339 


348,307,470 
201,099,650 
163,296,637 
101,828,188 


synthetic 


over 1940 


Sheet, rod and tube manufacture from cellulose 


Sales 


Value 


$66,619,834 


12,475,807 


6,259,363 


3,436,711 
12,978,878 
9,209,865 
17,331,685 
57,726 
4,869,799 
50,636,117 
1,117,625 
10,797,582 
38,720,910 


117,255,951 
59,368,339 
39,011,486 
22,871,974 


resin 


of the 


group. The 


10) pet 


acetate 


valine 


$0 . 26 


49 


50 
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was down about 30 percent. This can be attributed to a 
decline in the use of this material in sheet form for the prepa- 
ration of safety glass and to the exclusion of figures for such 
material from the reported data. However, production of 
cellulose acetate molding composition was practically doubled 
during 1941. This resulted in a net gain for cellulose acetate 
plastic of about 55 percent during 1941. The production 
figures for the cellulose plastics during the first four months 


of 1942 indicate that new production records will again be 


established during the current year. 


October 1938, page 11. 


TaBLe II.—-UNITED STATES PRODUCTION AND SALES OF PLASTICIZERS IN 1941 


Production, 
"ro { 
I od uc i pounds 
Plasticizers from coal-tar sources: Total 48,830,257 


Plasticizers from non-coal-tar sources: Total 12, 
Dibutyl tartrate 


l'otal for plasticizers, 1941 


Total for plasticizers, 1940 
Total for plasticizers, 1939 


TABLE III. 


rhese statistics on production of cellulose plastic products were released by Director J] 


of the Census, Department of Commerce 
reported by 10 manufacturers 


5 manufacturers 


118,032 


32,342 


60,948,289 
36,860,409 


29,870,759 


Pounds 


44,799,768 


od 


10,27 


4,328 
34,673 


55,074,096 
28,298,930 
24,369,075 


CELLULOSE PLASTIC PRODUCTS 


Cc 


The data for sheets, rods and tubes made of cellulose nitrate were 


Sales 


Value 


$10,186,523 
3,966,596 
21,150 


14,153,119 
7,013,579 


5,763,427 


Production data for ethyl cellulose and cellulose acetate 
butyrate plastics have not been made available. Comparative 
data for the production of synthetic resins and cellulose plas- 
tics in the United States for the years prior to 1938 will be 
found in Mopern Ptastics for October 1937, page 6, and 


Unit 
value 


Capt, Bureau 


The production of cellulose acetate sheets, rods and tubes was reported by 
The data on cellulose acetate molding composition were reported by 9 manufacturers for 


the month of April, 1942, 8 for the months January through March 1942 and for 1941 and 1940, 7 manufacturers 


for January 1939, 8 manufacturers for February to December 1939, and 6 manufacturers for the year 1938 
The data represent practically the entire industry 


Cellulose Nitrate 


Production Production | Production Total 
Year and month of sheets of rods of tubes production 
1941 pounds pounds pounds pounds 
January 719,336 349,402 97,794 1,166,532 
February 720,173 314,560 {97,399 1,132,132 
March 844,819 363,429 99,345 1,307,593 
April 927,399 356,179 136,048 1,419,626 
May 935,239 306,749 130,457 1,372,445 
June 913,725 332,433 140,482 1,386,640 
July 851,752 291,167 166,022 1,308,941 
August 973,085 315,778 148,280 1,437,143 
September 982,817 334,579 161,655 1,479,051 
October 1,016,077 334,111 171,123 1,521,311 
November 1,018,435 337,228 127,349 1,483,012 
December 989,700 343,973 150,920 1,484,593 
Total 1941 10,892,557 3,979,588 1,626,874 16,499,019 
Total 1940 8,154,492 2,852,477 908,321 11,915,290 
Total 1939 9,551,548 3,001,397 820,227 13,373,172 
Total 1938 6,616,787 2,237,395 633,744 9,487 ,926 
1942 
January 1,113,319 362,840 141,438 1,617,597 
February 922,605 319,840 134,158 1,376,603 
March 1,006,242 296, 100 131,920 1,434,262 
April 983,607 321,667 109,593 1,414,867 
Total 4 mos. 1942 4,025,773 1,300,447 517,109 5,843,329 
Total 4 mos. 1941 3,211,727 1,383,570 430,586 5,025,883 
Total 4 mos. 1940 2,923,057 1,014,479 259,184 4,196,720 
Total 4 mos. 1939 3,073,128 1,069,131 261,838 4,404,097 


' Ed. Note 


Production 


of sheets, 
rods and 


tubes* 


pounds 
616,525 
343,605 
464,601 
402,492 
524,393 
512,506 
507,081 
572,695 
585,441 
630,357 
557 > 758 
500,697 


6,218,151 
8,887 ,237 
9,140,907 
6,830,506 


585,319 
566,575 
519,357 


567,799 


2,239,050 
1 827,22: 
2,602,607 
3,470,665 


— 
Cellulose 


I 


Production 


of molding 


compositions 


pou nds 

1,631,502 
1,878,807 
2,231,630 
254,895 
319,133 
457,497 
467,166 
670,007 
990,830 
439,206 
978,546 
3,397,398 


tN S&S ww Ww Ww WwW be 


30,716,617 


14,962,813 
11,654,928 
7,394,291 


3,788,786 
3,477,850 
3,643,633 
3,606,741 


14,517,010 
7,996,834 
4,203,312 


3,295,755 


* Beginning with February 1941, data do not include production or shipments of cellulose acetate safety glass sheets 





Acetate 


T otal 
production 


pounds 
2,248,027 


696,231 
657 ,387 
843,526 
.970,0038 
974,247 
242,702 
576,271 
069,563 
536,304 
898,095 


~~ O & 


Ww Ww 


36,934,768 
23,850,050 
20,795,835 
14,224,797 


4,374,105 
4,044,425 
4,162,990 
4,174,540 


16,756,060 
9,824,057 
6,805,919 
6,766,420 


SEPTEMBER * 1942 


T otal 
production 


of cellulose 


plasty 


pounds 
3,414,559 
3,354,544 
4,003,824 
4,077,013 
4,215,971 
4,356,643 
4,283,188 
4,679,845 
5,055,322 
5,590,874 
5,019,316 
5,382,688 


53,433,787 
35,765,340 
34,169,007 


23,712,72: 


5,991,702 
5,421,028 
5,597,252 


5,589,407 


22,599,389 
14,849,940 
11,002,639 


11,170,517 


Taking 80¢ per Ib. as an estimated unit value for cellulose plastics, their total production in 1941 may be valued at $42,750,000 
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Calculation of a modulus of impact 


by ARCHIE W. KOON® 





N the interest of significance, utility and convenience, 
mechanical tests for plastic materials have been stand- 
ardized in various ways. These have to do chiefly with the 
shape and dimensions of the test specimen, apparatus design, 
method of testing and mode of reporting data. With regard 
to the first and last of these points, it will be noted that di 
mensions are established which will make for convenience in 
testing, whereas it is desirable for the sake of uniformity to 
report test values in terms of unit measurements. 

For example, flexural strength is measured using a speci 
men with a cross section '/, X '/, inch. However, it is re 
ported in pounds per square inch. This value in unit terms 
that is, the flexural strength of the material tested as a single 
beam loaded at the center—is calculated according to the 
formula 

3 Pl 


9 hd? 


Sy 


where S, = flexural strength 
P breaking load 
length between supports 
b = width of test specimen 
d thickness of test specimen 
Similarly, the flexural modulus of elasticity is calculated to 
pounds per square inch: 
PP 
+ Dbd* 


where, further, /:, elastic modulus 


D = deflection under load P 
Methods of measuring impact resistance are standardized 
also, but there is no uniform agreement as to the basis on 
which to report. It has been deemed safest by some to 
follow the course of testing only accurately dimensioned 
specimens, and of reporting only the actual test. A step 
toward unit reporting is that recommended by A.S.T.M. 
256-38, wherein the thickness of the specimen is closely 
specified, but the result is reported per unit width. 
Notwithstanding this caution, attempts have been made 
to establish a modulus of impact resistance. There are cur 
rent suppliers’ catalogs and purchasing specifications which 
treat impact resistance as though it were entirely analogous 
to flexural strength. Upon this assumption—namely, that 
the energy to break a test specimen is proportional to the 
square of thickness—the formula prescribed ts 


(Formula A) 


where ] = energy to break test piece. 
In applying this formula to notched pieces, the dimension d is 
taken from the bottom of the notch. 

It is the thesis of tae present paper that this formula 
and its principle are in error. First, the quality in question 
is energy absorption, not force. Energy is supplied, during 
the impact test, to fracture and tear the specimen apart. 
It is held to be reasonable that the energy absorption will be 
proportional to the area across which the rupture occurs. 
This being so, area is the governing factor, not shape. This 
hypothesis indicates the formula: 

: I 
M, = (Formula B) 
bd 


*Columbian Rope Company. 
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A cursory derivation of this formula is shown below. The 
formula for work is: 
W = FD 
This can be expressed also as a modulus of energy absorption 
that is, of impact resistance: 


I = PD 


The terms P and D are to be found in the accepted formulas 
for moduli of flexure and elasticity, respectively. The de 
pendence of P and PD on the thickness in the following equa 
tions may be observed by keeping the span and width con 
stant 


P 2Sbd? 


rherefore / , where C, Cj, etc., are constants 
It is generally assumed that the energy to break a specimen is 
directly proportional to the width and also to the modulus of 
impact resistance, so 
M bd 
and 
' 
M — (Formula B 
hd 
Data agreeable to this formula have been obtained using 
phenolic-sisal plastic of constant width but varying thickness 
Series of tests were made with two grades of phenolic-sisal 
material. All specimens were '/: in. wide and were tested 


un-notched. The results are presented in Table I. 


TaBLe I Impact Tests ON Two Grapes oF Co-Ro-LITt 


Sertes 1 Sertes 2 

Thick Impact modulus Impact 

ness, Impact Form Form. Impact Form Form 
In test A B test A B 


modulu S 


14.0 14 dD. 

17 14.8 4.! 1] 

15.7 11. : 15.7 11 

90.5 is 4 3 15. 9.$ 
36 18.0 2.6 20 10.4 
41.3 15.4 ; 28. ! 10 

63.8 16.0 ‘ 41. LO. < 


Moduli calculated according to formula A obviously are 
aberrant, whereas those calculated according to formula B 
are in substantial agreement. It is concluded that impact 
resistance is a function of area—that is, of the first power of 
width and of thickness. 

Specifications which determine a specious modulus of 
nnpact based on the square of the thickness are misleading 


by two or two and one-half times with un-notched and notched 


material, respectively. For example, Bureau of Ships specifi 
cation CF1-40 should read CFI-16. This may be held un 
important, in that the test specimens are always made to 
constant dimensions. Nevertheless, it is a needless error, 
correction of which is urged. 
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Monrrions MAKERS in Australia find that Tenite in place 
of aluminum for bullet core-tips not only saves valuable 
quantities of metal but makes for a better balanced bullet. 
Tenite is uniform in texture, and can be precision molded 
at the fastest speeds ever attained with plastics... thus assur- 
ing mass production of tips of even weight and size. 
Toughness and light weight are other qualities of Tenite 
which have put it at the front in such products as bayonet 


scabbards, pistol grips, ammunition rollers, and bomber 


visors. For data on Tenite and its availability for your prod- 
uct, write to Tennessee Eastman Corporation (subsidiary of 
the Eastman Kodak Company), Kingsport, Tennessee. 
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Steestics digest 


This digest includes each month the more important articles of interest to those who make or 
use plastics. Mail request for periodicals mentioned directly to individual publishers 





General 


TRANSACTIONS OF THE INSTI- 
TUTE OF THE PLASTICS IN- 
DUSTRY. Vol. 10, June 1942. Several 
papers of interest to plastics manufactur- 
ers in this country are included in this 
issue of the British plastics organization 
“War and the Plastics Industry,”” by T 
L. Birrell, pages 10-15, discusses the 
prewar, war and postwar phases of the 
industry. ‘Plant for Injection Molding, 
Die-Casting, and Extrusion,”’ by J. L 
Daniels, pages 16-37, discusses principles 
of design for these various machines. Of 
particular interest is the schematic layout 
for a machine for extruding rods and tubes 
of thermosetting material. ‘Plastics in 
Aircraft,”’ by J. D. North, pages 38-46, is 
concerned with problems involved in the 
utilization of plastics for structural mem 
bers in aircraft. ‘‘The Plastics Industry,” 
by S. M. Mohr, pages 47-52, is a review of 
the British industry from the points of 
view of organization, trade practices and 
materials 


AIRCRAFT PROGRAM OF THE 
PLASTICS INDUSTRY. W. T. Cruse 
Aero Digest 41, 226, 228, 231 (July 1942). 
The organization of a technical committee 
by the Society of the Plastics Industry to 
cooperate with the aircraft branches of 
the Government is described. This com- 
mittee has five divisions, namely: thermo 
setting, thermoplastic, laminates, resin 
adhesive and publications. The program 
of work in which the Naval Aircraft Fac- 
tory is undertaking to use plastic and 
plywood parts is outlined. 


THE TESTING OF VARNISHES 
FOR USE IN CONJUNCTION WITH 
ANTI-SCATTER FABRICS. H. M 
Llewellyn. J. Soc. Chem. Ind. (London) 
61, 60-3 (April 1942). Varnishes, lac- 
quers, etc., and textile fabrics have both 
been used independently for the anti- 
scatter protection of window glass. Var- 
nishes and lacquers, when used alone, 
usually proved unreliable, owing to the 
difficulty of obtaining a coating of suffi- 
cient thickness and one which would re- 
main tough and elastic for a reasonably 
long period under normal conditions of 
exposure. Only a small minority of those 
tested showed anything like satisfactory 
performance. . Textile fabrics, on the other 
hand, when merely stuck to the glass with 
aqueous adhesives are susceptible to damp 
conditions; they tend to peel off and to 
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become mildewed. Laboratory and field 
tests, as well as experience in practice, have 
shown that combinations of fabrics and 
coatings are regarded as the most satis- 
factory forms of anti-scatter treatment 
available at the present. Each specific 
combination of coating material and 
fabric must be tested to determine the 
effectiveness of the combination and the 
resistance to moist air, aging and weather 
ing. Coating materials or fabrics which 
in themselves are poor should not be used 
in the combination treatments 


Materials 


REPLACEMENTS FOR LATEX IN 
FIBER PRODUCTS MANUFACTURE 
R. T. Nazzaro. India Rubber World 106, 
345-6, 395 (July 1942). Latex saturated 
papers and flexible fiber boards have 
found increasing prominence in the manu 
facture of all grades of shoes as well as 
artificial leather, ladies’ dress belting, 
imitation patent leather, book covers, 
cheap pocketbooks, notebooks, etc. The 
bulk of treated papers, however, has been 
utilized by the shoe trade for innersoling, 
midsoling, reenforcements, quarter linings, 
sock linings, plumping, etc. Recent re 
strictions on the use of rubber latex and 
reclaim dispersion of rubber have caused 
revolutionary changes in the field of paper 
sizing and saturation. Remarkable suc- 
cess has been attained in the production of 
saturated paper and fiber board by the use 
of synthetic resin emulsions. Experience 
indicates that vinyl polymers, acrylic 
ester condensation products, selected 
alkyds and certain types of maleics give 
superior results. Successful low-cost 
sheets are being produced commercially 
by the use of reclaim dispersions extended 
50 percent or more with suitable resins 
Resin-saturated sheets and flexible fiber 
boards completely free of rubber in any 
form are in commercial manufacture. 


POLYMERIZATION OF METHYL 
ISOPROPENYL KETONE. B.N. Ru- 
tovskii and A. Dmitrieva. J. Applied 
Chem. (U.S.S.R.) 14, 535-41 (1941). 
The preparation of methyl isopropenyl 
ketone is.described. Attempts to polym- 
erize this material without solvent and 
with benzoyl peroxide produced a viscous 
liquid; the less catalyst used, the higher 
the viscosity. When polymerized in 
acetone solutions, colored, glassy, brittle 
solids were produced. 





Applications 


THE EFFECT OF RESIN BINDER 
ADDITIONS ON THE PROPERTIES 
OF MOLDING SANDS. E. Pragoff, Jr., 
and C. P. Albus. American Foundrymen’s 
Association Preprint No. 42-42, 39 pages. 
The effect of additions of a pulverized high 
melting pine resin on the physical prop- 
erties of two synthetic bonded molding 
sands was studied. The resin increases 
the dry strength of the molding sand. 
The mold hardness is also higher and this 
hardness is reached sooner. The resin 
bonded sand retains its dry compression 
strength when exposed to moist atmos 
phere. The heat during pouring causes 
the resin to decompose, thereby gener 
ating an appreciable volume of gas of a 
reducing character. The addition of resin 
reduces the tendency of the synthetic 
bonded sand to crack on shock heating 


METHYL METHACRYLATE AS 
IMBEDDING AGENT. H. F. Halenz 
and L. W. Botimer. J. Chem. Ed. 19, 
313-4 (July 1942 
are given in such a manner that anyone 


Succinct directions 


with some knowledge of laboratory tech 
nique could successfully imbed objects in, 
or make blocks of, methyl methacrylate 
resin Chrysarobin, Sudan III and 
Indianthrene Brilliant Violet, which give 
light brown, red and purple colors, re 
spectively, are recommended when colored 
resin mounts or blocks are wanted 


ELIMINATION OF DEHYDRA 
TION IN HISTOLOGICAL TECH 
NIQUE V. Lubkin and M. Carsten 
Science 95, 633-4 (June 19, 1942 The 
use of polyvinyl alcohol for mounting 
histological specimens is described. This 
resin can be used without dehydrating 
the specimen. The resin is cured at 56 
C. Sections may be cut as thin as 4 to 5 
micra without difficulty Names of 
several stains which may be used are given 


Coatings 


PRESENT STATUS OF AIRCRAFT 
FINISHES. M. A. Coler and Emmanuel 
de Nio. Aero Digest 41, 254, 263-7 (July 
1942). Present practice in fabric, metal 
and engine finishes is reviewed. Trends 
and developments are considered. Perti- 
nent Government specifications are listed 


INFRARED RADIANT HEATING. 
F. M. Tiller and H. J. Garber. Ind. Eng 
Chem. 34, 773-81 (July 1942). The theory 
of infrared radiant heating is developed 
and expressions derived for the relation of 
temperature to time and for the perform 
ance ratio. Experimental data were ob- 
tained on infrared-baked urea-formalde 
hyde lacquers applied to cold-rolled steel 
to establish the validity of the equations. 
The various types of industrial equipment, 
their design and utilization are discussed. 
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There will be thousands of post-war plastic appli- 
cations ... and a large percentage of these 
will be injection molded. Your present produc- 
tion planning should include modern, high speed 


H-P-M PLASTIC INJECTION 
MOLDING PRESSES 


Plan for the future today ... write for complete 
details. Get ready for tomorrow’s big plastic job. 


THE HYDRAULIC PRESS MFG. COMPANY 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit and Chicago 
Representatives in Principal Cities 
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Abstracts of articles on plastics in the world’s scientific and engineering literature relating 
to properties and testing methods, or indic.tiig significant trends and developments 


Engineering 


OPTICAL CONSIDERATIONS IN 
THE DESIGN OF TRANSPARENT 
PLASTIC ENCLOSURES. W. F. Bar 
toe. Aero Digest 41, 233-4 (July 1942). 
All optical paths through transparent 
materials should be as close as possible to 
the perpendicular. Optical defects pro- 
duced by thickness variations and meas- 
urement of the prismatic effects of surface 
irregularities are discussed 


HEAVY LOAD TESTS ON A PLY 
WOOD GIRDER. C. W. Muhlenbruch. 
Eng. News-Record, 83-5 (July 2, 1942) 
Tests on an 18-ft. resin-bonded plywood 
girder designed for the heavy loading used 
in highway bridge design were conducted 
recently at Carnegie Institute of Tech- 
nology. Properly designed and con- 
structed girders of plywood, assembled 
with ring connectors, may be expected to 
resist heavy loads with reasonable de 
flections and satisfactory working stresses 


FLEXIBLE MOLDS. Samuel Wein 
Metal Finishing 40, 359-62 (July 1942) 
Occasionally the need arises for a few 
plastic parts, for which the cost of a steel 
mold and the time involved for its prepa 
ration would be prohibitive. To fill such a 
need, flexible molds and phenolic resins of 
the casting type may be employed. These 
flexible molds may be made of rubber 
latex or synthetic rubber compounds 
Steps in the process of preparing the 
models, molds and castings are described 
in detail 


Chemistry 


THE DISTRIBUTION OF ACETYL 
GROUPS IN A TECHNICAL ACE- 
TONE-SOLUBLE CELLULOSE ACE 
TATE. T. S. Gardner and C. B. Purves 
J. Am. Chem. Soc. 64, 1539-42 (July 
1942). A technical cellulose acetate, aver- 
aging 2.44 acetyl and 0.56 hydroxyl groups 
per glucose residue, was esterified by 
p-toluenesulfonyl chloride. Analyses of 
samples removed at intervals showed that 
0.198 mole of hydroxyi groups was present 
in the sixth or primary positions of the 
original cellulose acetate. This gives, by 
difference, a value of 0.362 mole of total 
secondary hydroxy] in the cellulose acetate 
and mathematical analyses of the rate of 
esterification showed that there was a first 
order, fairly rapid tosylation of 0.139 
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mole of hydroxyl, on which was super 
imposed a slow tosylation of 0.223 mole 
The 0.139 mole was assigned to the second 
position and the 0.223 mole to the third by 
analogy with previous experience on an 
ethylated cellulose. The first order rate 
constants for the tosylation of unsubsti 
tuted hydroxyl groups in the cellulose 
acetate were found to be in the ratio of 
2.16 for the second, 0.106 for the third and 
23.4 for the sixth position 


THE PRIMARY GASEOUS PROD 
UCTS OF CARBONIZATION. K. Bol- 
ton, J. E. Cullingworth, B. P. Ghosh and 
J. W. Cobb. J. Chem. Soc. 252-63 (Apr 
1942). Substances differing widely in 
constitution and oxygen content were sub 
jected to fractional carbonization up to 
1000° C. A phenol-formaldehyde resin, 
made with ammonia catalyst, was among 
the group. The amounts of carbon di- 
oxide, carbon monoxide, hydrogen and 
hydrocarbons, evolved at various temper 
atures from 400° to 1000° C., are given in 
tabular and graphic form 


THE STRUCTURE OF PHENOLIC 
RESINS. M. Koebner. Brit. Plastics 
14, 95-6, 98, 100-1 (July 1942). Novolacs 
and Resites differ only in the length of the 
chains. The larger the amount of for 
maldehyde used for a given quantity of 
phenol, the greater becomes the yield, the 
viscosity and the mean molecular weight 
The hydroxyl groups of Novolacs remain 
intact and evidence is cited to show that 
this is the case also for Resites. Cross 
linking does not take place in resins de 
rived from o- and p-cresol 


Testing 


SOME OBSERVATIONS ON THE 
MECHANICAL TESTING AND FLOW 
PROPERTIES OF INDUSTRIAL 
PLASTICS. E. G. Couzens and W. G 
Wearmouth. J. Soc. Chem. Ind. 61, 
69-74 (May 1942). The various factors 
concerned in the conditioning and in the 
determination of the modulus of elasticity 
in tension, the ultimate tensile strength, 
the softening point and the flow properties 
of plastics, particularly thermoplastics, 
are discussed. The conclusions regarding 
tensile data are as follows: (1) Assuming 
satisfactory conditioning, modulus of 
elasticity is a property approximately 
independent of rate of loading; (2) there 
appear to be critical head speeds above 





which ultimate tensile strengths do not 
change much; (3) there may be an ap- 
parent yield value, which can be deter- 
mined from the straight-line relationship 
between limit of proportionality and rate, 
and below which creep is negligible; (4) 
elongations are particularly useful in com- 
paring specimens of an individual plastic 
for evidence of satisfactory production of 
sheet or moided form; (5) tensile strengths 
are of some value in comparing different 
plastics, but elongation must also be con- 
sidered. The different methods of meas 
uring the flow properties of plastics are 
discussed and some data presented. The 
parallel plate plastometer of Wearmouth 
and Small is recommended as the only 
one which gives data for accurate com- 
parisons between materials. 


PHENOL-FORMALDEHYDE PLAS 
TICS UNDER CONDITIONS OF 
BENDING FATIGUE. D. Warburton 
Brown. Plastics 6, 210-18 (July 1942) 
Tensile strengths of molding compounds 
varied from 5500 to 30,000 Ib./sq. in., 
depending on the filler. Bending fatigue 
limit of these compounds varied only 
from +1.95 to +2.40 tons/sq. in., based 
on the appearance of the first surface 
crack after 10 million stress reversals 
The rate of propagation of the cracks was 
greatly dependent upon the type of filler, 
being very slow for laminated materials 
A pure phenol-formaidehyde resin speci 
men was still unbroken at 50 million stress 
reversals when the value of the alternating 
stress was +1.60 tons/sq. in., compared 
with 1.95 tons/sq. in. at 10 million rever 


sals 


Properties 


STRENGTH AND PERMISSIBLE 
LOAD OF SYNTHETIC MATERIAL 
POLY VINYLCHLORIDE W. Bach 
mann. Zeit. Vereines deutscher Inge 
nieure 84, 425-31 (June 1940). The defor 
mation mechanism of polyvinylchloride is 
similar to that of low molecular inorganic 
glasses; in both cases a local molecular ex 
change occurs, with continued strain and 
with increase of temperature. The results 
of fatigue tests with unidirectional stresses 
on bars and tubes of polyvinylchloride are 
given. Strength and elongation as func 
tions of temperature and of time are shown 
graphically. Results of impact tests are 
given. 


THE THERMAL AND _ ELEC- 
TRICAL PROPERTIES OF BITUMAS- 
TIC COMPOUNDS CONTAINING 
QUARTZ SAND. Willis Jackson. Phil. 
Mag. 33, 81-9 (1942). The thermal con- 
ductivity of the bitumastic type of ma- 
terials used as insulators is increased by 
incorporating quartz sand. The addition 
of 80 percent of sand is required to in- 
crease the thermal conductivity 6 times 
The dielectric strength is decreased 
slightly and the power factor is increased. 
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Try THis 


On your SARAN PLASTIC WELDED IN LESS THAN 1 MINUTE! 





EREIS A genuine aid to plant engineers 
made possible by the latest develop- 
nent in plastics—new SARAN* pipe. 


iow, a two-inch pipe can be completely 
relded in less than one minute! Here’s 
ow it's done—two lengths of SARAN 
bipe are placed on a nickel surfaced 
ot plate—then pressed together — 
llowed to cool for a few seconds — 
nd the entire operation is completed! 
he welded joints become equal in 
trength to any other portion of the pipe 
self. 

ARAN pipe is designed for many uses 


in chemical and , 
strategic rubber and metals, but valu- 


general ‘ndus- able time as well. | 

trial plants. Its 

amazing chemi- A free booklet “SARAN Pipe” is now 
ih 


cal resistance available. It contains many facts on 
and wide adapt- properties, applications, special fittings 
ability suggest and installations. Write to the Plastics — OTHER DOW PLASTICS 





THE CHEMICALLY RESISTANT PLASTIC 








ountless applications, saving not only © Sales Division today for your copy. a + STYRON + ETHOCEL ) 
4 . ‘ % ETHOCEL SHEETING 
HE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN Bs 
w York « St. Lovis * Chicago * San Francisco * Los Angeles * Seattle + Houston aN > DOW 


*Trade Mark Reg. U.S. Pat. Of 
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Ml’ (Prusitties Sibert 


Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each 





INTERPOLYMER. G. F. D’Alelio (to General Electric 
Co.) U. S. 2,288,315, June 30. Interpolymerizing an un- 
saturated alkyd resin with diallyl ether 


MOLDING RESINS. B. W. Nordlander and I. A. Hurst; 
B. W. Nordlander (to General Electric Co.). U.S. 2,288,321-2, 
June 30. Reacting an alkyd resin with a polyvalent metal 
oxide and adding a filler to produce a composition which can be 
hot-molded and ejected hot from the mold; and producing a 
similar product from fused copal and a polyvalent metal oxide 


TRANSPARENT HEEI John Bolten and Robert H 
Goldbaum. U. S. 2,288,388, June 30. A transparent or trans 
lucent molded heel has nail cavities and a reticulated top to 
prevent deflection of the nails 


TRANSPARENT FOILS. W. L. Morgan (to Sylvania 
Industrial Corp.). U. S. 2,288,413, Ju. 30. Plasticizing re 
generated cellulose foils with a quaternary ammonium compound 
or an amine or amide salt which does not cause tackiness and 
does not weaken, embrittle or opacify the foil 


HOLLOW ARTICLES. J. R. Hobson (to Plax Corp.) 
U. S. 2,288,454, June 30. Forming the neck of a hollow article 
by injection molding, then forming the body by extruding and 
shaping fresh material. 


PHENOLIC RESIN. I. Kreidl and F. Nozicka (to Verein 
igte Chemische Fabriken Kreidl, Heller und Co.). U. §S 
2,288,533, June 30. Neutralizing a resin formed by alkaline 
condensation of phenol with formaldehyde, treating it with 
ammonia and hardening the product by adding zinc oxide 


RECOVERING METALS. K. Pattock and Meier. U.S 
2,288,547, June 30. In recovering metals from complex am- 
moniacal solutions the filter is charged with a sulphonated 
phenol-aldehyde resin. 


PLASTICIZING RESINS. F. A. Bent and W. L. Ponig 
(to Shell Development Co.). U. S. 2,288,589, July 7. Plasti- 
cizing vinyl acetal resins with long chain alcohols derived from 
mesityl oxide and unsaturated ketones. 


ABRASIVE DISKS. Niilo Holmsten. U. S. 2,288,624-—5, 
July 7. Applying abrasive-coated sheets to a plywood backing 
and coating the abrasive sheet with a waterproof resin. 


POLYMERIZING ROSIN. C. E. Tyler (to Hercules Pow- 
der Co.). U. S. 2,288,659, July 7. Polymerizing rosin in con 
tact with acid sludge formed by treating rosin with sulphuric 
acid. 


INSULATED WIRE. C. S. Fuller (to Bell Telephone 
Laboratories, Inc.). U. S. 2,288,695, July 7. Reacting a 
water-soluble resinifiable compound with cellulose and using 
the product for insulating conductors. 


POLYSTYRENE. S. Caplan (to Harvel Research.Corp.) 
U. S$. 2,288,935, July 7. Polymerizing styrene in presence of a 
dialkyl! sulphate. 


SUPERPOLYMER YARNS. E. W. Spanagel (to E. I. du 
Pont de Nemours and Co.). U. S. 2,289,222, July 7. Adding 
a snagproofing compositien to synthetic linear polymer yarns 


94 MODERN PLASTICS 





ASPHALT COMPOSITION. D. R. Wiggam (to Hercules 
Powder Co.). U. S. 2,289,229, July 7. Compounding tar, 
gilsonite, stearin pitch or other bitumens with ethylcellulose to 
raise the softening point and toughen the product 


CASTING RESINS. O. Hansen (to O. Hansen and P. C 
Christensen). U. S. 2,289,266, July 7. Effecting separate 
condensations of phenol with formaldehyde and glycerol with 
phthalic anhydride, and evaporating a mixture of the two con 
densation products 


TOOTH BRUSH. H. Cave (to Fuller Brush Co U. § 
2,289,313, July 7. A cellulose acetate molded tooth brush bass 
has special provision for waterproof retention of the bristle tufts 


ORIENTED POLYMERS. J. B. Miles, Jr. (to E. I. du Pont 
de Nemours and Co., Inc U. S. 2,289,377, July 14. Setting 
oriented synthetic linear polymers by heating in presence of an 
organic nonsolvent swelling agent 


CHEWING GUM. C. H. Boys (to Hercules Powder Co 
U. S. 2,289,407 July 14 Esterifving raw, hydrogenated ot 
polymerized rosin with pentaerythritol for use in chewing gum 


TAR ACID RESINS. W. T. Brown (to Jones and Laughlin 
Steel Corp.). U. S. 2,289,478, July 14. Making resins fron 
crude tar acids by direct condensation with formaldehyde 


SHAPING PLASTICS. C. V. Smith and F. P. Williams (to 
Univis Lens Co.). U. S. 2,289,524, July 14. Apparatus for 
axially aligning the opposing die surfaces in molding lenses from 


synthetic resins 


DIPPED LACQUER. E. M. Bright (to Plastics Patents 
Trust). U. S. 2,289,537, July 14. Dipping articles first into 
nitrocellulose in a highly volatile solvent, then into a liquid for 


removing the solvent 


WATER-SOLUBLE POLYMERS. H.R. Dittmar and D. E 
Strain (to E. I. du Pont de Nemours and Co., Inc U. S 
2,289,540, Tuly 14. Polymerizing an acrylic or methacrylic acid 
derivative to a water-soluble resin in presence of a persulfate 
percarbonate, perphosphate or the like 


PLASTIC SHEETING. C. B. Williams (to Libbey-Owens 
Ford Glass Co.). U.S. 2,289,615, July 14. Apparatus for drying 
plastic sheeting and laying it in horizontal folds on a support 


OIL SEAL. T. O. Kosatka (to Victor Mfg. and Gasket Co 
U. S. 2,289,659, July 14. Sealing a shaft and its housing with a 
standard molded resilient sealing element in a retaining shell 


MOLDING PRESS. A. B. McGinnis and W. B. Merinar (to 
Wheeling Stamping Co.). U.S. 2,289,671, July 14. A trackway 
extending across the front of a molding press above the press 
units for conveying mold plates 


LIGHT POLARIZERS. E. H. Land (to Polaroid Corp 
U. S. 2,289,713, 2,289,714 and 2,289,715, July 14. Applying a 
suspension of light-polarizing particles in a transparent plastic 
to a transparent support; dispersing dichroic color elements in a 
hydrophilic linear polymer plastic for color projection of light 
polarizing images; and making a film of superimposed layers of 
polyvinyl alcohol for receiving stereoscopic prints ’ 
(Please turn to page 96) 
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The light, fast P-T boats have proved the effectiveness of new ways of war by scoring 
successes over slow ships designed for another era of fighting. The P-T’s strike sud- 


denly, swiftly. Their torpedoes find the weak spots in the enemy's armor. 


Modern molding methods are helping to win this war, too. Speed, economy of 
action, striking power against tough plastics problems are the keynotes of Tech-Art’s 
plastics molding service. They mold all plastics by both injection and compression 


methods. They make all their own molds. 





The wealth of experience and the modern plant facilities, now serving the Govern- 
r Trade Mark since 1891 


It stands for Quality 





ment, will be available to peacetime industry—when the peace is won. 
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Successors to oe Mtg @Mo. Molders Since 1891 
F LONG ISLAND CITY, NEW YORK 


aT ee a 











ELECTRIC INSULATION. 5. J. Rosch (to Anaconda Wire 
and Cable Co.). U.S. 2,289,732, July 14. A lattice-like structure 
of tough plastic insulation between a conducting wire and sur- 
rounding strands of fine wire conductors 


POWER CABLE. T. R. Scott and J. K. Webb (to Inter- 
national Standard Electric Corp.). U. S. 2,289,734, July 14. 
Insulating a conductor with lappings of a polymer tape, filling 
the interstices with a monomer, installing the cable and polym- 
erizing the monomer 


CELLULOSE ACETATE FOILS. C. J. Staud and G. B. 
Bachman (to Eastman Kodak Co.). U. S. 2,289,739, July 14. 
Plasticized cellulose acetate foils are cast in presence of 0.1 to 
5 percent of a polyalkylated aromatic sulfonic acid or sulfonate 
to facilitate stripping off the foil. 


POLYSTYRENE. A. J. Warner and A. A. New (to Inter- 
national Standard Electric Corp.). U.S. 2,289,743 and 2,289,744, 
July 14. Plasticizing polystyrene with octahydrophenanthrene, 
octahydroanthracene or fluorene. 


PARTIAL POLYMERIZATION. C. M. Fields (to E. I. du 
Pont de Nemours and Co., Inc.). U. S. 2,289,765, July 14 
Polymerizing styrene or a methacrylate ester to a thick sirup by 
heat with alternate short periods of agitation and long periods of 
quiescence 


PROTEIN-POLYAMIDE PRODUCT. G. D. Graves (to 
E. I. du Pont de Nemours and Co., Inc.). U. S. 2,289,775, July 
14. Compounding a synthetic linear polyamide with a protein 
in ratios from 9:1 to 1:4 by blending solutions of the components 
and removing the solvent. 


SAFETY GLASS. C. J. Malm and G. J. Clarke (to Eastman 
Kodak Co.). U. S, 2,289,792, July 14 
a melted-on film of cellulose ester and joining the coated faces to 


Facing glass plates with 
an interlayer of a compatible cellulose ester 


ANTIHALATION FILM. G. F. Nadeau and A. D. Slack (to 
Eastman Kodak Co.). U. S. 2,289,799, July 14. A cellulose 
mixed ester support for photographic film has a cellulose ester 
and resin subbing layer and a cellulose acetate-phthalate anti 
halation layer containing a dye or colloidal carbon 


SYNTHETIC FIBERS. D. F. Babcock (to E. I. du Pont de 
Nemours and Co., Inc.). U. S. 2,289,860, July 14. Apparatus 
for steam treatment of melt-spun organic synthetic fibers 


TENPINS. Harry A. C. Brinkmann. U. S. 2,289,872, July 
14. Forming tenpins by joining halves molded from a high im 
pact strength thermoplastic. 


LEATHER SUBSTITUTE. P. F. Robb (to Hercules Powder 
Co.). U. §. 2,290,072, July 14. Artificial leather with good 
flexibility in the cold is made with a blend of nitrocellulose and 
ethylcellulose, plasticized with castor or like oils or their oxidation 
products. 


HOLLOW ARTICLES. §S. T. Moreland and V. E. Hofmann 
(to Owens-Illinois Glass Co.). U.S. 2,290,129, July 14. Forming 
hollow articles from thermoplastics by means of a parison mold 
having a number of cooperating neck mold units 


MELAMINE RESIN COATINGS. R. C. Swain and P. 
Adams (to American Cyanamid Co.). U.S. 2,290,132 and 2,290, - 
i33, July 14. Compounding alkyl-melamine-formaidehyde 
resins with chlorinated rubber or with ester gum to form coating 
compositions 


STYRENE INTERPOLYMERS. E. C. Britton, H. B. 
Marshall and W. J. LeFevre (to Dow Chemical Co.). U. S. 
2,290,164, July 21. Interpolymerizing styrene with an alkenyl 
or aralkenyl cinnamate or with a phenylpropeny!l ester of an un- 
sati tated acid. . 
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PLASTICIZED FOILS. A. Hershberger (to E. I. du Pont de 
Nemours and Co.,Inc.). U.S.2,290,180, July 21. Plasticizing non- 
tacky polyvinyl butyral foils with 5.2 to 30 per cent of castor oil 


SAFETY GLASS. A. Kirkpatrick (to Monsanto Chemical 
Co.). U.S. 2,290,193, July 21. Bonding glass plates together 
with a cellulose derivative or a vinyl ester or vinyl acetal resin 
plasticized with a trialkyl (tripropyl to trihexyl) phosphate and a 
dialkyl (not higher than diamyl) phthalate or an alkyl (methyl or 
ethyl) ester of phthalylglycolic acid. 


ATTACHING OUTSOLES. F. V. Nugent (to B. B. Chemi 
cal Co.). U. S. 2,290,204—5, July 21. Shoe uppers with an 
overlasted margin of vinyl resin are cemented to insoles or out 
soles by being coated with chlorinated rubber and cemented with 


rubber or chloroprene adhesive. 


BELTS. S. R. Hickok (to Hickok Mfg. Co., Inc U. S 
2,290,238 and 2,290,685, July 21. Straps to be worn as belts 
are made of a vinyl chloride:vinyl acetate interpolymer faced 
on one side with a fibrous woolly flocking material and slotted or 
perforated for ventilation 


CASEIN PLASTICS. D. Kasen. U. S. 2,290,241, July 21 
Polishing white cured casein articles with a hypochlorite solu 
tion which has a staining effect, and bleaching the stained article 
with a peroxide 


INJECTION MOLDING R. P 
Corp. of America U. S. 2,290,249, July 21 
thermoplastic melt around a fixed insert in a mold, ejecting the 


Piperoux (to Celanese 
Injecting a 


article, removing sprue and grooving the article where the sprue 


was removed 


ION EXCHANGE RESIN. E. Melof (to National Alumi 
nate Corp.). U.S. 2,290,345, July 21. Acid condensation of an 
aromatic diamine with formaldehyde or acetaldehyde to form a 


solid resin having pronounced anion exchange properti 


Moule (to General Motors Corp U.S 
Strong heat-resisting solvent proof ampules 


AMPULES. R.E 
1,290,348, July 21 
for drugs to be withdrawn into hypodermic syringes are mad 
of polystyrene and are formed with a rigid body, a rigid cap 
and a thin diaphragm which is easily pierced by a hypodermi 


needle 


MOISTUREPROOF FOILS. G. C. Thomas (Lummus Co 
U. S. 2,290,392-3, July 21 


ings for cellulosic wrapping foils contain a butadiene polymer, 


Noncracking moistureproof coat 


or an isobutene polymer with molecular weight at least 50,000, 


dispersed in a wax. 
CELLULOSE ETHER PLASTIC. A. J 


Kropscott (to Dow Chemical Co.). U. S. 2,290,522, July 2! 
Compounding a cellulose ether with a dicarboxylic acid an 


Berry and E. L 


hydride for molding or extrusion purposes 


STYRENE INTERPOLYMER. R. R. Dreisbach, S. M 
Stoesser and A. W. Hanson (to Dow Chemical Co U. S 
2,290,547, July 21 
10 percent of phenylacetylene 


Interpolymerizing styrene with less than 


BAKING ENAMEL. A. E. Gessler and C. J. Rolle (to Inter 
chemical Corp.). U. S. 2,290,550, July 21. A light-colored 
enamel containing a urea resin plasticized with a modified alkyd 
resin is based by flash heating at 1000° F. or higher 


MELT COATINGS 
U. S. 2,290,563, July 21 
low viscosity ethyl cellulose, paraffin wax and a naphtha-soluble 
resin blending agent 


T. A. Kauppi (to Dow Chemical Co 
A coating applied as a melt contains a 


VINYL-ACRYLATE RESINS. H. T. Neher and L. N 
Bauer (to Rohm and Haas Co.). U.S. 2,290,600, July 21. In 
terpolymerizing an alkyl (methyl to butyl) methacrylate with 2 
to 20 percent of vinyl alcohol. 
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$ Ye, InstRuMENT panels, hous- 

. * ings, dials, parts . . . switch 
bases, covers, handles 
gears, wheels, cams, rotors, 


bearings . . . notches, grooves, slots, 
holes . . . flat, curved or irregular sur- 
faces . . . thin or thick sections. .. . 


Whether the job is flash removal, fin- 
ishing or fitting—the material hard, soft, 
brittle or flexible—Nicholson can pro- 
vide the proper file for accurate work 
and fast production. 

For general uses (on soft, “‘shreddy” 
materials especially), Nicholson and 
Black Diamond Files for plastics are 
made with sharp, thin-topped teeth, 
plus wide rounded gullets to minimize 
clogging and to provide the proper 
“rake.” Finer cuts are available for 





smoothing and close fitting. And for 
hollows and narrow quarters, many of 
the vari-shaped Nicholson X.F. Swiss 
Pattern Files used by die and clock 
makers are excellent. 


For plastics filing suggestions, send 
us a description of product or problem. 
For the files needed, consult your mill- 
supply house. 


NICHOLSON FILE CO , PROVIDENCE, R. 1, U. S.A 


(Alee Canadian Plant, Port Hepe, Ont.) 
. >. >. 


NICHOLSON and BLACK DIAMOND Files for 
Plastics include a range of cuts and sizes of 
Flat, Mill, Square, Round and Half Round; 
several types of X. F. Swiss Pattern, includ- 
ing Knife, Pillar and other special types. 
The Nicholson guarantee: Twelve perfect 
files in every dozen. 


NICHOLSON FILES sSe% 


FOR EVERY PURPOSE 


USA 
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*% A 450-TON ANGLE TYPE HYDRAULIC PRESS FOR 
molding phenolic plastics has recently been developed by Lake 
Erie Engineering Corp. The press (above) is complete and ready 
for connection to accumulator pressure system. The main bed 
is claimed to be of rugged design, cast in one piece to maintain 
correct vertical and horizontal alignment. The dimensions of the 
platen are 24 in. by 50 in., and the press has a 12-in. vertical 
stroke and a 10-in. horizontal stroke 


*% A NEW ENGINE LATHE TOOL HOLDER THAT IS 
said to cut tool changing time to approximately five seconds and 
to reduce operating time greatly has been developed by the Lane 

Wells Co. The device consists of a tool post which can be fitted 
on to any engine lathe carriage compound rest. The detachable 
heads fit into a cylindrical member clamped into the tool post 

Standard high speed tool bits used for boring, turning, threading, 
facing or forming are fastened into the heads and each bit remains 
in place in the head. Drills and reamers can also be used. Four 
sizes of the device fit all standard makes of engine lathes from 10 
in. to 24 inches 


% AIRLOC COWLING FASTENERS FOR PLYWOOD 
construction are available from the United-Carr Fastener Corp 
A pronged steel washer mounting is described as making in- 
stallation of the fasteners easier and increasing the bearing 
strength of the plywood to which they are attached. The prongs 
are located at the outside edge of the washer and are said to draw 
it evenly into the wood. 











% THE ELIMINATION OF MERCURY FROM THE 
Taylor flow and liquid level manometer developed by the Taylor 
Instrument Co. is described as having removed the possibility of 
product contamination and the hazard of mercury being blown 
due to line surges or carelessness. A new torque tube assembly 
designed to eliminate friction and lubrication replaces th 
stuffing box, and gives a completely closed system This new 
assembly is also reported to save time in maintenance rhe in 

strument is equipped with metal bellows built to withstand high 
over-range. According to the manufacturer, the aneroid manom 
eter is accurate under steady flow conditions within | percent of 
scale range. It is available for all types of indicating and re 

cording meters and controllers, and is supplied for standard rang 

between 20 and 500 in. of water. The range can be changed 
right on the job by substituting precalibrated torque tubes 


*% A LINE OF EXPLOSION PROOF TIMERS SUITABLE 
for operations in atmospheres containing gasoline, naphtha, pe 
troleum, benzol, acetone, lacquer solvent, natural gas, etc., ar« 
now available from the R. W. Cramer Co. Both remote and 


on-hand timers are available 





% NEW MODEL No. 17 COOLANT PUMP (ABOVE) DE 
signed for use on lathes, shapers, milling, drilling and grinding 
machines, where a steady stream of coolant or cutting oi! is 
necessary, is now available from the Eastern Engineering Co 
The pump is constructed of cast iron, and designed so that there 
is no metal to metal contact below the liquid level The pump 
inlet is tapped for 1'/,-in. standard pipe, and the outlet for ' 
in. standard pipe. The pump is sealed to the motor base. The 
pump is said to have a maximum pressure of 6 Ib. per sq. in., anda 
maximum capacity of 17 gal. per minute 
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The 300-TON 
“STANDARD” 


for today’s requirements 





























A big. husky press with the 
flexibility, speed, accuracy and 
other advantages of lighter 
“Standard” units. 


Autematic Time-cycle Con- 
trol assures uniform, high- 
quality moldings. Saves time, 
labor. material. 


“Slow Clese™ Device. New. 
Positive contre! of final clos- 
ingspeed. Ideal molding action 
for precision parts, insert 
work, moldings with thick and 
thin sections. 


This press is ideal equipment for today’s 
requirements ... automatic except load- 
ing and unloading, self-contained, toggle 
support at all four corners of platen, no 
mold *‘cocking,”’ skilled molders not re- 
quired to produce work that meets 
rigid Army and Navy specifications with 


minimum rejects. 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 







Pacific Coast Representative: L. H. Butcher Company, Inc. 


~~ ES Stokes 
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Write direct to the publishers for these book- 
lets. Unless otherwise specified they will be 
mailed without charge to executives who request 
them on business stationery. Other books will be 
sent postpaid at the publishers’ advertised prices 


Plastics 


by J. H. DuBois 
Industrial Plastics Division, American Technical Society, 
Publishers, 850 E. 58th St., Chicago, 1942 


Price $3.00 295 pages 


This book was written to give engineers, designers and students 
a simplified presentation of the manufacture and use of the im 
portant plastic materials and products with tables of their prop 
erties and basic design information. It does this admirably 
The book is comparatively free from typographical errors or 
misstatements of fact. However, it does tend to overemphasize 
some materials and developments associated with the author's 
business connection. For example, cold-molded plastics get 
approximately 11 pages to about 7 pages for cellulose acetate 
plastics. Mycalex gets as much or more attention than ethyl 
cellulose, nylon, lignin or alkyd resins 

The author first gives the reader an introduction to the ter- 
minology of plasticS and the scope of the industry. The next 8 
chapters are devoted to describing the properties and uses of the 
various commercial materials. Three chapters are concerned 
with the processes employed in molding and finishing plastics 
The last 2 chapters relate to selecting materials and the design 
of molded products. A 14-page index facilitates the location of 
specific subjects in the text 

The book is well illustrated and the physical make-up is ex 
cellent. The author's style of writing and the choice of type by 
the publisher combine to make the book easy reading. It 
should be of interest and assistance to users of plastics who want 
in abbreviated form genera! information concerning these mate 
rials without a detailed consideration of the chemical and engi 
neering problems of the industry. G. M. K 


This Chemical Age 


by Williams Haynes 
Alfred A. Knopf, 501 Madison Ave., New York, 1942 
Price $3.50 385 pages 


A sound background of chemistry and the chemical industry, 
clear definitions of basic chemical principles and processes, an 
abundance of homely anecdote and a colorful narrative style 
combine to make this a book that the lay reader will enjoy, 
be he ever so ignorant of the structure of the molecule. ‘“‘The 
Miracle of Man-made Materials,’"’ Mr. Haynes’ subtitle, in- 
dicates the manner in which he treats his subject matter. 

Specifically, the book answers such questions as these: ‘‘What 
are the synthetic materials we use every day made of? Who 
were the men who put them together? Just how did they do 
it?’ Nylon, rayon, cellophane, synthetic rubber, coal-tar dyes, 
the sulfanilimides, synthetic perfumes, colorfast paints, celluloid 
are a few of the materials discussed. Under the chapter heading, 
“Materials for Tomorrow,” the principal plastics are reviewed. 

Sixteen illustrations in full color do justice to the beauty of 
the synthetic materials and suggest the quality of their texture. 
There is a brief bibliography, and a simple glossary of words 
that “the layman guesses he understands,” but is nevertheless 
pleased to find succinctly construed. D.M 
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The Technology of Natural Resins 


by C. L. Mantell, C. W. Kopf, J. L. Curtis and E. M. Rogers 


Published by John Wiley and Sons, Inc., 440 Fourth Ave., 
New York, 1942 


Price $7.00 506 pages, 81 illustrations, 147 tables 

“The collection, grading, sorting, distribution, preparation 
for marketing, warehousing, and the commerce of the natural 
resins is a coordinated and systematic business, worldwide in its 
ramifications, connections and operations. The business is as 
old as the varnish art and practice itself. In its early stages it 
was conducted with much secrecy, confusion of names, and 
generally with an aura of mystery. Designations which hid the 
identity of the resin, or else a multiplicity of names for the same 
article, coupled with sorting of resins to satisfy individual 
idiosyncrasies of purchasers added to the confusion.” 

Recognizing the desirability and necessity of obtaining funda 
mental information on the products they were distributing, the 
American Gum Importers Association and the Netherlands 
Indies trade group established laboratories in the United States 
in 1932-33 to conduct research work on the natural resins rhis 
book reviews the progress in international standards for name 
designation, grade indications and physical and chemical speci 
fications, as well as advances in the technology of processing and 
applying these products which have resulted during the ten 
years of this organized effort 

A gap in the technical literature concerning the properties, 
processing, identification and testing of damar, copal, East 
India and related natural resins has been creditably taken care 
of by this volume. The exclusion of rosin and shellac and, of 
course, synthetic resins from consideration in the text creates an 
artificial situation which results in a one-sided presentation of 
the position of natural resins in the various chapters pertaining 
to industrial applications and formulas. However, anyone 
concerned with products or processes in which resins are used 
will war:t a copy of this book at hand for reference purposes 


G.M.K 


% “PLASTICS FROM AGRICULTURAL MATERIALS” 
is the title of Bulletin 154 of the Iowa Engineering Experiment 
Station, in which Drs. Sweeney and Arnold record their conclu 
sions in regard to the production of plastic materials from agri 
cultural products. Plastics of high impact strength and low 
water absorption can be produced from low-cost agricultural 
products and by-products, is one conclusion drawn as a result of 
the investigation which covered four plastic materials. Single 
copies of this 52-page bulletin may be obtained without charge 
from the lowa Engineering Experiment Station, Iowa State Col 
lege, Ames, Iowa 


*% GOOD NEWS FOR QUARTERMASTER CORPS CON 
tractors is contained in the War Department announcement that 
the forms upon which bids are to be submitted from now on will 
be greatly simplified by using the new Bidder’s Reference Book 
recently completed by the legal staff under Brigadier General 
C. L. Corbin, Director of Procurement Service, Office of the 
Quartermaster General. This pamphiet, first of its kind issued 
by one of the Armed Services, is a compilation of all standard in- 
structions to bidders, which govern the manner of submitting 
bids on any kind of purchase. It contains, in their latest revised 
form, all contract provisions used in preparing a contract for the 
purchase of any Quartermaster item. The books will be issued 
by Quartermaster Procuring Depots to all bidders on the bidders’ 
list for their future reference. 


*% A NEW 24-PAGE MANUAL, DEDICATED “TO USERS 
of equipment who want the continued benefits of their air condi- 
tioning, refrigerating and heating systems,’ has just been issued 
by the Carrier Corp., Syracuse, N. Y., and is available from them 
The booklet is entitled “Civilian Conservation of the B.T.U.”’ 














Background for Plastic Development 


War has brought many changes in the field of thermoplastics, not only in the type of 

tMPnature on your let- products being molded, but also in their applications which help to ease the perplexing 
fenton containing problems of production. Outstanding among the latest plastic developments are 
hay iieceteeticn THS-PLAGHIE Tubing and Fittings, designed to replace strategic metals. The unusual 
characteristics and qualities of these products give them almost unlimited scope for 

— commercial and industrial uses. <@XAS+PAAGW@, in many instances, will remain a 


permanent and vastly superior application. 


The latest type machinery and equipment for both injection and extrusion molding are 
INJECTION MOLDED 


DLASTIECS available to produce war work needs with speed and economy. Our engineers and 


craftsmen are specialists in solving production problems. Please feel free to consult us. 





*Trademark of The Dow Chemical Co 
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*% SEVEN BROAD PRINCIPLES GOVERNING ALL WAR- 
time construction have been established by the War Production 
Board and the War and Navy Departments. Privately and pub- 
licly financed construction, as well as direct war plants, must 
meet the seven criteria which are as follows: 

1. Essential for the war effort. 

2. Postponement of construction would be detrimental to the 

war effort. 
3. It is not practical to convert or rent existing facilities for 
the purpose 

4. Construction will not result in duplication or unnecessary 

expansion of existing plants or facilities now under construc- 

tion or about to be constructed. 
5. All possible economies have been made in the project, re- 

sulting in deletion of all nonessential items and parts. 
6. The projects have been designed of the simplest type, just 
sufficient to meet minimum requirements. 
Sufficient labor, public utilities, transportation, raw mate- 
rials, equipment and the like are available to build and 
operate the plant. The manufactured product can be 


stored until needed. 


*%* BAKELITE CORP., UNIT OF UNION CARBIDE AND 
Carbon Corp., announces the following additions to the personnel 
of their Research and Development Laboratories in Bloomfield, 
N. J.: Thomas B. Gibb, Jr., Philip F. Wangner, Jr., Robert 
E. Muller, Joseph H. Leuner, Walter A. Milles and Richard E. 
Nicalson 


% REICHHOLD CHEMICALS, INC., OF DETROIT, 
manufacturers of synthetic resins used in making paint, varnish 
and lacquer, are reported, to be constructing with Defense Plant 
Funds a new plant to provide chemicals for making smokeless 
powder. The new plant will be larger than the company’s main 
establishment, which has itself been enlarged to permit manu- 
facture of phthalic anhydride, Reichhold’s largest war item. 
The company also makes dibutyl phthalate, another smokeless 
powder ingredient, together with camouflage paints and special 
paints for preventing barnacle formation on submarines. 


% AMERICA’S MODERN PLASTICS EXPOSITION 
under the direction of W. L. Stensgaard & Assoc., Inc., Chicago, 
Ill., continues to bring plastics to the people. Two highly success- 
ful showings have just been completed, one at Loveman, Joseph 
& Loeb, in Birmingham, Ala., and the other at Rich’s Depart- 
ment Store in Atlanta, Ga., where the Modern Plastics Exposi- 
tion was a star feature of that store’s 75th anniversary. 


*% TO AID IN THE EVALUATION OF LUMINESCENT 
materials, an exhibit has been prepared and is now being shown 
at the headquarters of the National Paint, Varnish and Lacquer 
Assn., 1500 Rhode Island Ave., N. W., Washington, D.C. The 
exhibit is the joint work of Subcommittee No. 43 of the New 
York Paint and Varnish Production Club and Dr. Henry A. 
Gardner of the National Paint, Varnish and Lacquer Association. 
An effort has been made to present as many possible ideas of the 
uses of luminescent materials as are known today. The exhibit 
includes an. air raid shelter where walls and ceilings have been 
coated with phosphorescent paint; a demonstration of how 
traffic may be conducted in the dark; and a variety of articles 
coated with luminous pigments. The exhibit is opened daily 
except Saturday, from 2:30 to 4:30. 
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Mey pase pictots 


% LEADING CHEMICAL COMPANIES OF AMERICA 
will be among the exhibitors at the National Chemical Exposition 
scheduled for November 17—22 at the Sherman Hotel in Chicago, 
it was announced recently by the Chicago section of the American 
Chemical Society. The National Industrial Chemical Confer- 
ence will be held in conjunction with the Exposition. Victor 
Conquest, Director of Research for Armour & Co., is chairman 
of the show committee, and serving with Mr. Conquest on the 
committee are: A. Guillaudeu of Swift & Co., W. M. Hinman of 
the Frederick Post Co., W. C. Johnson of the University of 
Chicago, L. E. May of the Sherwin-Williams Co., R. C. Newton 
and H. E. Robinson of Swift & Co. 


% THE FOURTEENTH ANNUAL BOSTON CONFER- 
ence on Distribution is scheduled for October 5 and 6 at the 
Hotel Statler in Boston, according to an announcement by 
Daniel Bloomfield, director. Details of program and list of 
speakers will be announced at a later date. 


% A MINOR REVISION IN THE FORMULATION OF 
Durez 11540, a general purpose phenolic molding compound 
manufactured by Durez Plastics & Chemicals, Inc., North 
Tonawanda, N. Y., is reported by the company to have resulted 
in making it adaptable to many new uses. This material is de- 
scribed as having slightly higher impact strength and greater 
water resistance than former top-grade general purpose material, 
and is said to give an excellent surface finish. 


% EVANS-WINTER-HEBB, INC., DETROIT, MICH., 
announces the formation of Instaset Plastics Division for in 
jection molding of thermoplastics and thermosetting parts used 
in producing war materials. 


% THE TIGHT CLOSURE CO., MILWAUKEE, WIS., IS 
now equipped to do custom molding of thermosetting plastic 
products. Their equipment includes compression molding 
presses ranging from 65 to 300 tons in size, operating at tempera 


tures up to 350° F. 


% A. BROTHMAN AND A. P. WEBER, FORMERLY OF 
the engineering dept. of the Hendrick Manufacturing Co., are 
now affiliated with the Chemurgy Design Corp., consulting 
engineers, New York City. Mr. Brothman as chief engineer and 
vice-president, and Mr. Weber as secretary and assistant to the 
president, will jointly supervise the engineering-contracting 
division as well as the process equipment consulting design 
activities in their new organization 


% RALPH HEMPHILL, EXECUTIVE IN THE PLAS 
tics, aviation and Diesel engineering fields, announced at the 
recent dedication ceromonies of the Hemphill Institute of Tech- 
nology the formation of the Ralph Hemphill Research Founda- 
tion. Mr. Hemphill explained that the primary objective of the 
Foundation was to foster the development of products and 
methods that are of military value in pursuit of America’s 
victory program. Members of the Technical Board of the 
Foundation are Thomas M. Shelton, chief of training at the 
Aero Industries Technical Institute, John F. Delmonte, research 
director of the Plastics Institute, Ray E. White, chief engineer 
of the Hemphill Institute of Technology, and Lieut. W. H 
Coffin, operating manager and flight engineer of the United 
Flying Schools of America 


% GENERAL ANILINE AND FILM CORP. AN- 
nounces the appointment of Dr. Evan Clifford Williams, re 
search chemist and chemical engineer, as chemical director and 
vice-president of the corporation, and his election to the Board 


of Directors. 


% THE NEW $18,000,000 STYRENE PLANT WHICH 
was to have been constructed at Port Neches is to be built instead 
at Velasco, Texas, according to a dispatch to the Galveston News 
from Dr. W. H. Dow and S. H. Husband of Dow Chemical Co. 
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*% SEVERAL NEW TYPES OF SEALING COMPOUNDS 
adapted both for metal and for plywood construction have 
recently been developed by the Presstite Engineering Co., St 
Louis, Mo. One type has been especially designed to seal joints 
and seams in aluminum construction, as well as to provide good 
adhesion for synthetic glass with, the manufacturer claims, no 
effect on the synthetic glass at any working temperature. It is 
said to remain flexible at extremely low temperatures. This 
compound is reported as particularly suitable for sealing syn- 
thetic glass turrets and gunners’ bays in military aircraft. Joints 
sealed with this compound are said to be tight against air, salt 
water, 100 octane gasoline, aircraft fuel and motor oil. The sealer 
is compounded without volatile solvent and is furnished in the 
form of an extruded ribbon with a cloth backing to facilitate 
application. The manufacturer claims that it is non-corrosive, 
non-drying, non-hydroscopic, non-polymerizing and permanently 
elastic 

A second type of sealing compound produced by this company 
is described as a brush-on aircraft cabin sealer, designed to be 
used wherever a water and air-tight seal is required, and par 
ticularly suitable for sealing cabins of stratosphere planes. It 
can be applied with a paint brush or spray gun, and tests are 
reported to have proved that the compound withstands tem 
peratures as low as minus 90° F. and as high as 212° F., still 
maintaining good adhesion both to polished and to zinc chromate 
primed aluminum. The dried film of this sealing compound is 
said to have no effect on rubber or the vinyl resins, and flexibility 
tests at all temperatures above limits are reported to show no 
embrittlement of the compound and no loss of adhesion 

Two other sealing compounds have also been developed which 
are described as especially suitable for sealing plywood tanks 
against aviation and aromatic fuel. One is a brush, spray or 
slush-type plywood fuel tank sealer said to be resistant to aro 
matic fuels. It is applied in two coats, and the maker claims 
the product maintains good adhesion to plywood under working 
temperatures down to minus 70° F. A second is a brush-on type 
sealer, resistant to aromatic fuels, used for sealing flange fittings 
into plywood fuel tanks 


*% AT THE CARNEGIE INSTITUTE OF TECHNOLOGY, 
Pittsburgh, Penna., the course in Industrial Design, under the 
direction of Peter Muller-Munk, offers concentrated instruction 
in the use of plastic materials as design media 


*% THE SOCIETY OF PLASTICS ENGINEERS (FOR- 
merly the Society of Plastics Sales Engineers) will hold a 
joint meeting with the Engineering Society of Detroit on Sept 
18 in the Horace H. Rackham Educational Memorial Building, 
Detroit. The speakers will be Lieutenant Commander I. O 
Phillips, of the Navy Bureau of Ordnance; Col. M. B. Chittick, 
of the Chemical Warfare Service; and Dr. T. S. Carswell, of the 
Monsanto Chemical Co. 


*% C. L. GABRIEL, FOR 22 YEARS WITH THE COMMER.- 
cial Solvents Co., has joined the Publicker Commercial Alcohol 
Co., Philadelphia, Penna., where he will concentrate on new 
developments in the field 


*% TWO NEWLY DEVELOPED OIL-SOLUBLE RESINS, 
Durez 409 and Durez 420, have just been announced by Durez 
Plastics and Chemicals, Inc., North Tonawanda, N. Y. These 
two new resins were formulated of less critical raw materials to 
enable paint, varnish, printing ink and wax manufacturers to con- 
tinue existing production of staple items. Durez 409 is adapt 
able to air-dry and baking finishes; Durez 420 is designed for 
hard mixing varnishes and spars, may be used as film for water- 
thinned paints and in certain types of adhesives. 


*% IRVING J. WALKER HAS RESIGNED AS VICE- 
president of the Technicraft Co., Inc., 121 E. 24th St., N. Y. C. 
Monroe W. Rothschild was elected president, and Benjamin J. 
Kallen, vice-president. 
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* B. F. GOODRICH CO., AKRON, OHIO, ANNOUNCES 
that its research laboratories have developed a superior type of 
hard rubber made of Ameripol, the company’s synthetic rubber 
The synthetic hard rubber, the Goodrich company says, will 
stand, before softening, temperatures 100 deg. F. higher than 
will the best hard rubber made from natural crude. The com 
pany has also produced from Ameripol a synthetic rubber thread 
which it believes to be the first developed in this country. The 
new thread will be used at the present time solely for harnesses 
for parachutes, gas masks, respirators and related military 
purposes 


% LARGE-SCALE PRODUCTION OF AMMONIUM THIO 
cyanate is now under way at the Everett, Mass., plant of the 
Eastern Gas and Fuel Associates, it was announced by Fred 
Denig, vice-president of Koppers Co., in charge of Research 
The plant has a large capacity, and is built tc produce both 
crystals and 30 percent liquor. Ammonium thiocyanate is em 
ployed by the chemical industry as a reagent and as a starting 
point for a number of other chemical compounds. It is also used 
in resin manufacture; in the textile industry for dyeing, finishing 
and printing of cloth; in the metallurgical industry for finishing 
and pickling of metals; in photography; in pharmacy; as a 
chemical for insecticide manufacture and as a weed killer 


% SEVERAL TYPES OF PLASTIC COATING, BOTH 
clear, transparent and dark viscous, are available from the Marley 
Chemical Co., Detroit, Mich. Marlox Air Dry and Marlox 
75-25 are both clear, transparent protective coatings which may 
be brushed, dipped, sprayed or roll-coated, and which are said to 
adhere to any surface including wood, metal, textile, paper, 
glass and fiber. The manufacturer claims that treated products 
will withstand immersion in boiling water, and will be unaffected 
by the action of weak acids, alkalies or alcohols. The chief 
difference between these two types of coating is the drying time 
Marlox Air Dry dries in 6 to 8 hours, Marlox 75-25 in 15 to 25 
minutes 

Martex is a black viscous coating which is described as having 
unusual sound-deadening and insulating value. It is said to 
be capable of adhering to any surface, and will not slide or creep 
in temperatures up to its boiling point. It will only char at 
600° to 700° F, the manufacturer claims. This coating can be 
brushed, troweled or sprayed with the proper equipment 


% CALCO CHEMICAL DIV., AMERICAN CYANAMID 
Co., announces the appointment of R. D. Howerton as manager 
of its Chicago office, with headquarters at 146 W. Kinzie St 


% SUPERIOR PLASTIC CO. HAS MOVED TO A NEW 
address at 426 N. Oakley Blvd., Chicago, Ill. All departments 
will henceforth be located at this new address 


% SEABOARD ENGINEERING CO. ANNOUNCES THE 
opening of an office at 29 Church St., Paterson, N. J., to do gen 
eral industrial engineering, tool and machine design 


*% ADDITIONAL AMERICAN PROPERTIES OF FRITZ 
von Opel, scion of the German automobile manufacturing family, 
were taken over recently by Leo T. Crowley, Alien Property 
Custodian The additional seizures involved Westminster 
Industrial Corp., Amerlagene, Inc., and six United States patent 
applications pending in his name. These applications cover 
processes for molding plastics, and if it is found after examination 
that these processes can be useful to American industry, issuance 
of patents will be expedited and the processes made available to 
responsible American producers. 


*% THE DETROIT RUBBER AND PLASTICS GROUP 
will meet at the Hotel Detroit Leland in that city on Oct. 2, 
when the principal speaker will be C. J. Cleary, of the Matériel 


Center, Army Air Force, Wright Field 
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SPREAD IT THINNER= 
IT’LL GO GYaster 


The plastics industry still has excess pro- 
ductive capacity. This situation exists in 
spite of the fact that some of the molders 
holding contracts {both prime and sub} 
are so loaded down with work that they 


won't see daylight until 1960. 


Meanwhile, we’ve got a war to win this 


year or next. 


The logical thing from the point of view 
of all plastics users is to spread their busi- 
ness to more plants. They'll get better 
work from more molders—quicker co- 


operation. 


There are still many capable firms in the 
plastics industry who can take on more 
war molding. We are one of those firms— 
and if we can’t serve you, we'll put you in 
touch with a reliable molder who can. 
We can {we do} develop new applications 
of plastics to meet metal shortages and to 
do jobs better than any other material. We 
can do this sort of work for all industries 
who need reliable molding of all plastics 
{both injection and compression} and need 


it fast. 
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METAL PRODUCTS CORPORATION 


PLASTICS DIVISION 


202 DIAMOND STREET + BROOKLYN, N. Y. 




























Today's demand to get the most done in 
the least time makes the 3-M Method for 
finishing PLASTICS the choice of many 


manufacturers. In addition manufacturers 


working with resin bonded plywood for 
aircraft construction and non-ferrous metals 
are also finding this method of great help. 


The 3-M Method prevents burning, 
plastic flow and dust. For speed plus 
results—it will pay you to try it. Write 
for further information. 


MINNESOTA MINING & MFG. COMPANY 


SAINT PAI 
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Washinglon Reund- Up 


Current news, Government orders and regulations affecting 
the plastics industry, with analyses of the plastics situation 





REORGANIZED PLASTICS SECTION 


The Synthetic Rubber Section and the Organic Plastics and 
Resins Section have just been combined by the War Production 
Board into an as yet unnamed amalgamated group. Frank 
Carman, former Chief of the Synthetic Rubber Section, will head 
the new unit. Mr. Carman is a rubber chemist who has been 
employed by the B. F. Goodrich Co. and the Armstrong Cork 
Co. He was associated with E. W. Stettinius, Jr., in the early 
days of OPM. Arthur E. Petersen, former Chief of the Organic 
Plastics and Resins Section, has been assigned to confidential 
work as a consultant to Dr. Reid, the head of the Chemicals 
Branch 

The personnel of the Plastics Section with the exception of 
Mr. Petersen will probably be taken over in toto. Some mem 
bers of the Synthetic Rubber Section will go to the Rubber 
Branch, WPB, while others will join the new unit. 


THERMOPLASTICS ORDER AMENDED 


The effective date of the scheduling provision of the thermo 
plastics order (M-154) has been changed to October 1. The 
WPB announced that this was “pending revision of thermoplas 
tics control which will take into account the altered conditions in 
demand."’ 

At the same time, WPB issued two supplementary orders, M 
154-a and M-154-b, which, respectively, restricted the use of 
polyvinyl butyral to war orders except by special authorization, 
and provided that methyl methacrylate eet scrap cannot be 
disposed of except to re-process into sheeting. 

Text of the amendment to M-154 and of the supplementary 
orders follows: 


[Amendment 2 to General Preference Order M-154] 


GENERAL PREFERENCE ORDER M.-154 is hereby amended as fol 
lows 


l Paragraph (b) is hereby amended to read as follows 

(b) Placing of orders. On and after September 1, 1942, no producer shall 
accept and no person shall tender an order for delivery of thermoplastics 
unless such order is accompanied by a certificate manually signed by the 
person (or his duly authorized agent) tendering such order containing repre 
sentations by the person seeking delivery that the thermoplastics sought wil! 
not be used in violation of paragraph (f) of this order 

2. Paragraph (d) is hereby amended by striking the words and figures 
15th of August, 1942" in the opening paragraph and substituting in their 
place the words and figures ‘Ist of October, 1942.’ 


[Supplementary Order M-154-a] 


Supplementary Order M-154-a—(a) Definition. For the purpose of this 
order “‘polyviny: butyral’’ means polyviny! butyral resin formed by the reac 
tion of butyraldehyde with a hydrolyzed polymer of viny! acetate 

(b) Restriction on disposition of butyral. No person shall use, process or 
deliver polyviny! butyral except as follows 

(1) Pursuant to the terms of a contract, subcontract or order for polyviny! 
butyral or products made therefrom, where such polyvinyl! butyral or such 
products are to be delivered to, or incorporated into any material to be de 
livered to, the Urited States Army, Navy, Coast Guard, Maritime Com 
mission, or War Shipping Administration, or the Government of any coun 
try, including those in the Western Hemisphere, pursuant to the Act of March 
11, 1941, entitled “‘An Act to Promote the Defense of the United States” 
(Lend-Lease Act), or the Government of any of the following countries 
Belgium, China, Czechoslovakia, Free France, Greece, Iceland, Netherlands 
Norway, Poland, Russia, Turkey, United Kingdom, including its Dominions 
Crown Colonies and Protectorates, and Yugoslavia; or 

(2) For research purposes: Provided, That no delivery of polyviny! butyral 
for research purposes shall be made except on orders bearing preference rat 
ings of A-2 or higher; and provided further, That no person may accept de- 
livery of more than one hundred (100) pounds of polyviny! butyral in any one 
calendar month for research purposes; or 
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3) Pursuant to specific authorization of the Director General for Opera- 
tions 

c) Miscellaneous provision 1) Applicability of Priorities Regulation 
his order and all transactions affected thereby are subject to all applicable 
provisions of the Priorities Regulations of the War Production Board, as 
amended from time to time 

(2) Violations. Any person who wilfully violates any provision of this 
order, or who, in connection with this order, wilfully conceals a materia! fact 
or furnishes false information to any department or agency of the United 
States is guilty of a crime, and upon conviction may be punished by fine or 
imprisonment. In addition, any such person may be prohibited from making 
or obtaining further deliveries of, or from processing or using, material under 
priority control and may be deprived of priorities assistance 

(3) Communications to War Production Board. All reports required to be 
filed hereunder, and all communications concerning this order, shall, unless 
otherwise directed, be addressed to: War Production Board, Chemicals 
Branch, Washington, D. C Ref.: M-154-a 


Issued this 14th day of August 1942 
Amory HouGHatTon, 
D: rector General for Operation 
Supplementary Order M-154-b 


Supplementary Order M-154-b—(a) Definition. For the purpose of thi 


order ‘“‘methyl methacrylate’’ means any polymer of the esters of acrylic 
and methacrylic acid 

(b) Restrictions on disposition of methyl methacrylate sheet scrap Except 
as otherwise specifically authorized by the Director General for Operations 


no person shall sell or deliver scrap resulting from the cutting or fabricating 
of methyl methacrylate sheets except for the purpose of reprocessing such 
scrap into methyl methacrylate sheets 

(c) Miscellaneous provisions 1) Applicability of Priorities Regulation 
This order and all transactions affected thereby are subject to al! applicable 
provisions of the Priorities Regulations of the War Production Board, a 
amended from time to time 

2) Violations Any person who wilfully violates any provision of this 
order, or who, in connection with this order, wilfully conceals a material 
fact or furnishes false information to any department or agency of the United 
States is guilty of a crime, and upon conviction may be punished by fine or 
imprisonment. In addition, any such person may be prohibited from mak 
ing or obtaining further deliveries of, or from processing or using, material 
under priority control and may be deprived of priorities assistance 

3) Intra-company deliveries The prohibitions and restrictions of this 
order with respect to deliveries of methyl methacrylate scrap shall apply 
not only to deliveries to other persons, including affiliates and subsidiaries 
but also to deliveries from one branch, division or section of a single enter 
prise to another branch, division or section of the same or any other enter 
prise under commoa ownership or control 

(4) Communications to War Production Board. All reports required to be 
filed hereunder, and all communications concerning this order, shall, unless 
otherwise directed, be addressed to: War Production Board, Chemicals 
Branch, Washington, D. C Ref.: M-154-b 

Issued this 14th day of August, 1942 

Amory HovuGHTON 


Director General for Operation 
CONTRACT RENEGOTIATION 

The recently created Price Adjustment Boards of the Army, 
Navy and Maritime Commission have started checking costs and 
accounting practices of Government contractors to determine if 
contract prices charged the Government are in line. Plastic 
molders and fabricators working on Government contracts will 
be among those probed before the Boards have finished. They 
have formulated general policies and are attempting now to de 
termine whether profits are exceptionally high. 

A check by Mopern Pvastic’s Washington representative with 
various persons in the Army and Navy has brought forth the 
following information. (It is put in question and answer form 
solely because that appears to be the most expedient and most 
easily understood method. Answers are not to be taken as direct 
quotations from anybody in the Army or Navy but as a general 
indication of how the persons charged with contract renegotiation 
are thinking.) (Please turn to page 108) 
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When a job’s to be done, 
Americans are quick to grasp 
the yoke. Coordination, abil- 
ity to hit the mark, are prime 
requisites. 

American industry has shoul- 
dered the yoke and is hitting 
the mark consistently. The far- 
flung ramifications of the vic- 
tory program, even though 
thrown up in haste, are knit 
into a potent force. 

The individual effort de- 
manded from you and us must 
not confuse the main issue. 
War orders must be given 
precedence over others. Your 
friendly cooperation, shown in 
the past, helps. It will get the 
job done. 
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SB NORTON ABRASIVES 





A QUICK QUIZ 


for 








FASTER, BETTER 


SANDING 


? 


1 — Am I using the correct abrasives for all 
sanding operations in my plant? 


2 — Have I the right type of coating (Open- 


kote, Closekote)? 


3— Are grit sizes used most economical 
and sufficiently fast? 


4 — Do I need cloth backing? 


5 — If so, should I have heavier or lighter 


material? 


6 — Would I do better to get smooth-run- 
ning, factory-joined belts than to make 


my own? 


7 — Are my machines running at most effi- 


cient speed? 


8 — Can I convert slow, hand-sanding oper- 
ations such as burring and hole clean- 
ing to jobs for my portable machines? 


3— Do I know the many ingenious abra- 
sive forms now in use, and the new 
ones constantly being designed for use 
on such machines? 


10 — Won't I benefit by consulting a Behr- 
Manning man immediately? 


+ 


{ Behr-Manning Field Engineer will answer 
questions 1 to 9 for you. When he’s through 
you'll know the answer to No. 10 is “YES.” 


BEHR-MANNING 


peda st-}le), Be) we, ie) vue). Mee) i) tae 


TROY, N. Y. 


Dependable Coated Abrasives Since 1872 
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Q: What will be considered reasonable profits on a Govern- 
ment contract? 

A: This is a very difficult question to answer. The term ‘‘rea- 
sonable” will be construed in the light of getting maximum war 
production. This does not mean that we will allow excessive 
profits, but we will allow a sufficiently high margin of profit to be 
an incentive to increased production. 

Q: How about depreciation? 

A; We are particularly eager to find out how depreciation is 
treated. We don't mind a quick depreciation rate if it is justified 
because of unusual circumstances. But we don’t want to pay for 
depreciation twice in the form of allowing a quick depreciation 
rate and then charging off repairs at an excessive rate some time 
in the future. 

VY: Will you check profits before or after taxes? 

A: We are going to check before taxes; but where unusual 
situations exist we will listen to the argument of a contractor who 
would have an unusually low profit picture after taxes because 
of some abnormal organizational reason. 

QV: Is there anything I can turn to to get some idea of how 
you are determining costs? 

A: Yes, there are two things. One is the leading decision 
TD-5000 which lists allowable costs. It can be obtained from the 
Internal Revenue Bureau in Washington. The other is a recently 
prepared booklet called ‘Explanation of Principles for the De- 
termination of Costs under Government Coritracts,’”’ prepared 
by the Accounting Advisory Branch of WPB. This can be ob 
tained for 10 cents from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D. C 

QY: Will I receive any special consideration because of sub- 
contracting efforts? 

A: You may, and then again you may not. We are going to 
check to see the extent of sub-contracting and what comparable 
profits are when work is sub-contracted. Contracting offices fre 
quently take higher sub-contracting costs into consideration 
when they award contracts. 

Q: You say that you would look at profits in light of war pra 
duction? Can you be more specific and tell me what the factors 
to be considered will be? 

A: Quality of performance will be a big guide. Naturally, we 
are willing to cooperate more with a quality performer. If the 
Government had to give a lift in the form of engineering, super- 
vision or drafting aid, we naturally are going to take that into 
consideration as to what is a reasonable profit. Risk in relation 
to profits—such as experimentation on new materials or new 
miuchinery——will also be given some consideration. Just as in 
the tax laws, we will check peacetime earnings and profits of the 
company and capital investment. If profits jump enormously 
due to the stimulation of the war on items which are no more 
difficult to make than peacetime items, you can b_ sure that we 
will take steps to remedy that situation. 

The local military procurement offices throughout the country 
are circulating letters inviting contractors to come in to discuss 
the price situation. A very thorough document has been sent out 
by the Chicago Ordnance District listing 17 questions along the 
line of cost analysis. Other Ordnance Districts and Procurement 
Districts are sending out or are planning to send out similar 
questionnaires. Most manufacturers have shown a desire to 
adjust voluntarily a contract which has produced excessive 
profits. Back of this, however, is the statutory power of the 
Secretary of War to force renegotiation of contracts after examina- 
tion of a contractor’s books and determination of his costs. It 
was indicated that profits on some Government contracts for 
plastics had come to the attention of the armed services as pos- 
sibly being excessive, and are being checked or will be checked 
in the near future. The War Department official said he felt there 
would be no difficulty when the matter was brought to the atten- 
tion of all parties concerned. He declined to say what company 
was involved, saying that that was of no consequence at this time. 

The Government intends to do two things toward paying its 
share of the burden of war business on a company’s facilities. 
First, it is going to check the company’s entire business, deter- 
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mine its overall profits on all Government business instead of 
taking up each individual contract. The Government agency 
with whom a company has the greatest dollar volume of business 
will probably handle the renegotiation of all its Government busi- 
ness. Second, the Government is willing to pay only for facilities 
actually employed, plus a fair share for stand-by facilities. It will 
not pay more. 


% MEMBERSHIP OF THE ORGANIC PLASTICS & 
Resins Manufacturers Industry Advisory Committee was offi 
cially announced by WPB. Arthur E. Petersen, former Chief of the 
Organic Plastics & Resins Section, Chemicals Branch, has been 
appointed Government Presiding Officer. Members of the Com 
mittee are: 


John C. Brooks A. E. Pitcher 
Monsanto Chemical Co E.1I.du Pont de Nemours & Co., Inc 


Springfield, Mass Wilmington, Del 


H. Krehbiel S. W. Putman 
Catalin Corp Dow Chemical Co 
New York, N. Y fidland, Mich 


P.C. Reilly, Jr 
Reilly Tar & Chemical Corp 
New York, N. ¥ 


I. F. Laucks 
I. F. Laucks, Inc 
Seattle, Wash 


S. Nixon James L. Rodgers, Jr 
Nixon Nitration Works Plaskon Co., Inc 
Nixon, N. J Toledo, Ohio 

E. E. Novotny L. M. Rossi 


Bakelite Corp 
New York, N. Y 


Durite Plastics 
Philadelphia, Pa 
S. E. Palmer George Simon 
Tennessee Eastman Corp American Plastics Corp 
Kingsport, Tenn New York, N. Y 
At the first discussion held by the committee, the following 
subjects were on the agenda: 
Revision of the M-25 Order. 
Increased demand for bonding adhesives for the manufacture 
of plastic plywood 
Extenders for phenol and urea materials, their permissible use 
Revision of the '/;.th clause and other clauses of the M-154 
Order. 
Short review of the entire chemical supply situation as applied 
to plastics. 
Explanation of the operation of the phthalate and phosphat: 
plasticizer Orders 
Container branch specialist said that container situation is get 
ting so bad that paper bags will be the ultimate answer to 
containers for molding compounds 


CHEMICAL SOLVENTS 


A program for the reclamation of millions of gallons of war 
essential chemical solvents and oils has been announced by the 
War Production Board. It is estimated that over one billion 
pounds of solvents are now recovered annually. Close to double 
this amount could be recovered if cooperation of all producers 
were obtained. WPB conferences with business firms engaged in 
the reclamation and recovery of commercial solvents indicate 
that solvent reclamation could be increased from 50 to 75 percent 
above that. 

Solvents which can be reclaimed include a wide variety of 
chemicals such as alcohols, chlorinated compounds, esters, 
ethers, hydrocarbons and ketones. Under these general classi- 
fications are innumerable specific products including benzol 
needed to make synthetic rubber, toluol which goes into TNT, 
naphtha, gasoline and other compounds used in everyday opera- 
tions of many different types of industrial plants. 

The chemicals enter into the manufacture of smokeless powder, 
linoleum, ‘glassine paper,’’ artificial leather, impregnated 
fabrics, awnings, rayon and other fibers, plastics, transparent 
wrappings, cellulose nitrate and acetate and rubber. Solvents 
are needed to apply plastics, such as phenolic resins, to other 
materials. (Please turn to page 110) 
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YOUR LATHES 


Keep Your 
Lathes Clean 


Yes, it’s as simple as that. 
Keep your lathes clean and 
you increase production, reduce 
scrap, and lengthen the life of 
your equipment. This will not 
only benefit you, but it will also 
be a definite contribution to our 
total war effort. 


Dirt Is Abrasive 


The scale, grit, and fine chips 
produced by the cutting tool 
mix with the oil on the bed 
ways, dovetails, and other bear- 
ing surfaces, forming a dirty 
sludge. Because this dirt is abra- 
sive, it increases friction and causes 
wear wherever it is allowed to collect. 

A small paint ‘brush is convenient 
for brushing away loose dirt and 
chips. Compressed air is not so good 
because it may blow dirt and chips 
into oil holes and bearings. A clean 















CELLVPLASTICS 


cloth can be used, after brushing, to 


HOW TO GET THE MOST OUT OF 


No. 1 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production. 





A small paint brush is convenient for brushing away dirt and chips 


remove the last traces of dust and grit. 


A little oil on the cloth will 
rusting of the finished surfaces. 


The felt wipers on the ends 
saddle wings should be 
cleaned in kerosene occasionally. 


Sovth Bend, Ind., U. S. A. 


prevent 


of the 


removed and 


An ex- 





perienced machine tool service 
man should periodically inspect 
the lathe and remove any grit or 
chips that may have worked 
under the saddle or tailstock. The 
bed ways can be badly scored by 
a small steel chip imbedded in 
the saddle or tailstock base. 


Don't Let Chips Collect 


Adequate chip disposal should 
be provided to prevent chips 
from piling up underneath or 
around the lathe. 


Now, when most machine tools 
are operating 24 hours a day, 
a little carelessness may caus 
excessive wear —even a break 
down. Certe*nly an ounce of 
prevention i. now worth far 
more than a pound of cure. 


Write for Bulletin No. H1 

Bulletin No. Hl giving more de 
tailed information on the cleaning and 
care of the lathe will be supplied on 
request. Reprints of all advertisements 
in this series can also be furnished. 


SOUTH BEND LATHE WORKS 


Dept. 185 


Lathe Builders for 35 Years 


For CONVENIENCE and SAFETY: 


* Many War-essential parts and 


pharmaceuticals are being packed 
in Shatterproof 
CELLUPLASTIC CONTAINERS 





in a modern-equipped plant! 


Also Extrusion and Injection molding made 


CELLUEPLASTIC CORPORATION 


NEWARK 

















During the manufacturing process, the solvents may be vapor- 
ized into the air or discarded in fluid form. In either case, the 
chemical is wasted unless steps are taken to remove or reclaim it. 
This involves the use of special equipment which cleans and re- 
fines the chemical and makes it available for reuse. Ordinarily, 
the process requires treatment of the chemicals through such 
steps as distilling, centrifuging, filtering, washing, or decanting. 

While the most important consideration in reclaiming solvents 
is that of making available essential chemicals for the war produc- 
tion program, there is also a substantial saving in raw material 
costs involved. A solvent that cost twenty cents a gallon, for 
example, may be reclaimed and used again at a fraction of the 
original cost. A list of reclaimers is available from the Industrial 
Salvage Section of WPB 


> 7 - 
Phenolic Fabrics—-A rating of A-2 has been assigned to orders 
placed for fabrics suitable for manufacture into laminated 


phenolic products by an amendment of M-134 
. > . 


PRP—Chemicals may now be accepted by companies operating 
under PRP in greater quantities than authorized on their PRP 
certificate by the terms of Exemption No. 2 to Priorities Regula- 
tion No. 11. The exemption provides that such a company is 
free to accept delivery of any material not included on Materials 
List No, 1 of the Fourth Quarter Pd-25A application form even 
though such acceptance exceeds the amount authorized on the 
company’s PRP certificate. Chemicals were omitted from the 


Materials List of the Fourth Quarter PRP form 
. . > 


PRP-— Research laboratories which put into process $5000 worth 
of metals or more per quarter are required to file under the Pro 
duction Requirements Plan, according to a recent announcement 
by Amory Houghton, Director General for Operations. Special 
instructions for use of research, analytical and testing laboratories 
in filling out Form PD-25A have been issued by the Safety and 
Technical Equipment Branch. Class I producers (who put into 
process $5000 worth of metals in any one quarter) must file under 
PRP. The plan is voluntary for other producers 

. 7 o 
Alcohol-——-Order governing distribution and priorities extended 
indefinitely, effective July 28. (Amendment 5 to General Prefer 
ence Order M-31 as amended.) 

7. > - 
Ceiling Prices-—Effective Aug. 1, a new OPA regulation fixes 
the maximum price of chemical cotton linters at .0435 cent a 
pound for grades with 73 percent cellulose content, and a differ 
ential of .0009 cent for variations from the basic cellulose content 
A price of .037 cent a lb. was set for hull fibers containing 70 
percent cellulose with a similar differential on variations. The 
purpose of this new price regulation is to set a price structure 
which will conform with the allocation order of WPB and stimu- 
late output of high cellulose cotton linters 

A maximum price for imported cresylic acid has been estab 

lished by Maximum Price Regulation 192, OPA, effective Aug 
5, of about $1.10 a gallon. The new ceiling price is established 
on the basis of an ex-British works cost of 70 cents per U. S. gallon 
for highest quality acid 

> * . 
Phenols-—Order controlling distribution and priorities extended 
indefinitely by Amendment 2 to General Preference Order M-27, 
effective July 28 

. . * 
Phthalate *Plasticizers—-All but small deliveries of phthalate 
plasticizers are limited to allocations made by the Director 
General for Operations, beginning Sept. 1, it was announced 
by WPB recently. Deliveries to one user of 5 gallons or less of 
each type per month are unrestricted, and deliveries of 55. gallons 
of any one type or 100 gallons of different kinds to a single user 
are unfestricted. 

. . . 
Machine Tool Producers——-War Production Board advised ma- 
chine tool producers on Aug. 10 that an urgency standing should 
not be used in connection with a Preference Rating Certificate 
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PD-1A. Urgency standings determine the sequence of deliveries 
of machine tools as between service purchasers of the same group 
within percentage quotas established according to recommenda- 
tions of the Army and Navy Munitions Board. According to 
General Preference Order E-1-b, a service purchaser is one whose 
preference rating certificate or purchase order shows that the 
preference rating was assigned by an original Preference Rating 
Certificate PD-3, PD-3A, PD-4, or by Preference Rating Order 
P-19-h. 


. . . 
Materials Scarcity——The fifth provisional report on the relative 
scarcity of certain materials for war, prepared by the Conserva 
tion and Substitution Branch of the Conservation Division, was 
issued by the WPB on Aug. 21. Materials are listed in three 
groups, ranked on the availability of existing supplies. Group | 
consists of materials of which supplies are inadequate for war and 
most essential uses. Group II consists of materials sufficient for 
most essential uses. Group III consists of materials of which 
supplies are adequate for all appropriate types of present de 
mands, including use as substitutes 

> 7. . 
Priorities Supplement—-The seventh in a series of supplements to 
the revised edition of Priorities in Force dated May 31, 1942, was 
issued on Aug. 21. This supplement adds the priority actions 
during the period of Aug. 13 to 19. Copies of the booklet and 
supplements mgy be obtained from Room 1501, Social Security 
Building, 4th and Independence, S. W., Washington, D. C 


TAKE AN INVENTORY NOW 
The following material has been prepared especially for business 
magazines by Major General Lewis B. Hershey, U. S. A., Director 
of Selective Service. MoperNn Puastics publishes it, feeling that 
the information contained therein is vital to every businessman and 
should receive the widest possible dissemination.—Et 


In order to keep production going and at the same time furnish 
men for the armed forces, industry should now establish an 
orderly replacement program. In order to secure temporary 
deferments for essential men while he is training women, young 
men, etc., the employer should know the fundamental principles 
in the operation of his local Selective Service Board. He should 
know how many men on his pay roll are between the ages of 
20 and 45. He should investigate the classification of every one 
of those men. On the basis of such an inventory he should 
prepare to plan ahead and train men for replacement of those 
who must necessarily enter the armed forces 

Deferments, granted so that employers may train women or 
men not liable to early induction, are temporary deferments 
they cannot exceed 6 months and in many cases may be for 
only 30, 60 or 90 days 

Employers may seek the deferment of their necessary men 
with or without their consent. Here is how they go about it 
The employer can secure Form 42A at the local board and the 
local board will consider the employer’s request when the form 
is properly filled out and signed. If such request should be 
denied the local board will advise the employer of its refusal of 
such an occupational deferment. The local board does this by 
sending to the employer, at the same time it notifies the regis 
trant of his classification, a Form 59. 

There are ten days after Form 59 is mailed by the local board 
to the employer during which the employer can appeal th: 
registrant’s case. In order to take an appeal the employer 
simply has to sign his name to Form 59 which he has received, 
and return it to the local board. When Form 59 is returned by 
the employer the appeal procedure becomes automatic. If the 
local board and the appeal board deny the appeal for the occu 
pational deferment of a key man, the employer may then bring 
the matter to the attention of the State Director at the State 
Selective Service Headquarters, with the request that the case 
be reopened or appealed by him to the President. 

A good rule to follow: Don’t ask deferments for any men who 
can be replaced by training another individual not likely to be 
eligible soon for service in the armed forces. Make an inventory 
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a above picture shows CRYSTALITE in a 


form which is definitely peace-time in character. 


These cosmetic containers are typical of the many 
plastic articles cut and buffed with the aid of Lea 
Methods and Lea Compositions. 


Now, many plants working with plastics are shifting 
over to war work and are facing new and more rigid 
specifications as to finish and tolerances. As in the 
metal-working field, Lea Technicians are well 
equipped to help such plants meet these new re- 


quirements. 


We will be glad to help you devise new cutting and 
buffing methods so that you can (1) effectively meet 
the more rigid specifications; (2) do the work faster; 


and (3) do it more economically. 


In writing for further information as to how we can 
help, please give fuli details of your problem. If 


possible, send a sample. 


™ LEA 


MANUFACTURING CO. 


WATERBURY, CONN. 


Burring, Buffing and Polishing » » » Specialists in the 
Development of Production Methods and Compositions 











IT’S DUCK SOUP 


TO GET 


UNIFORM PLASTICS 


Powders as you get them are uniform. The two 
factors that make all the difference in strength, 
shape and color of plastics are time and tem- 


perature in processing. 


In mixing, extruding, rolling and molding, it is of 
utmost importance to have proper temperature 
control. The Cambridge Pyrometer offers an 
accurate, quick and easy means of checking these 
temperatures, The needle type is for checking 
temperatures within the mass, the surface type 
for flat and curved surfaces and the mold type 


for mold cavity readings. 


Yes, it’s easy to get uniform plastics . . . just 
follow the powder manufacturer's directions as 
to time and temperature. . Write for Cambridge 


Bulletin 194-S today. 





‘CAMBRIDGE 


Mold, Surface and Needle 


PYROMETERS 


Cambridge Instrument Co., Inc. 


3732 Grand Central Terminal 
New York, N. Y. 












Combination and Single Purpose Instruments 


Bulletin 194—S gives details of these instruments. 






They help save money and make better plastics 
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HE British Board of Trade has asked the plastics industry 
dro make 10 million cups and saucers to help meet the very 
heavy requirements of the civilian population and particularly 
the numerous canteens which have sprung into existence since 
the war began. Urea-formaldehyde resin is naturally the ma- 
terial chosen for the job, and the bulk of the cups and saucers 
will be molded of wikite resin. Design is strictly utility and the 
utmost use is being made of existing molds. The Government is 
concerned wholly with serviceability and not artistry. 

During the last three months, there has been a growing con- 
troversy in the technical press about the advantages and dis- 
advantages of manufacturing calcium carbide in the United 
Kingdom. It is rumored that a plant has been set up since the 
war for the benefit of the metal industries but naturally the 
plastic manufacturers are concerned about the availability of 
cheap acetylene for the production of plastic polymers. There is 
little prospect of this happening owing to the shortage of water 
power or cheap fuel and the growing difficulty of securing suitable 
manufacturing plants. If a large shadow carbide plant had been 
built before the war as an insurance against bad times, Great 
Britain: would, today, be in a favorable position regarding the 
home production of synthetic rubber and not entirely dependent 
on American exports. It will be remembered that a carbide 
manufacturing plant was established in Manchester during the 
last war but closed down afterwards, owing to the competition of 
cheaper imported material. Such is the shortsightedness of 
politicians. 

Your correspondent has received several letters from friends in 
the States regarding the success of the experiment of replacing 
men by women workers. In the plastics industry there is not the 
slightest doubt that it has been an unqualified success, and while it 
was received with serious misgivings at first, today molders and 
material manufacturers are wholehearted in their praises. More 
and more women are being absorbed into the workshops and this 
absorption, while bringing with it several tricky welfare prob- 
lems, has not lowered production figures. 

Some interesting information has just come to hand regarding 
the shortage of imports of molding powder in India and other 
British Dominions and the various methods adopted in these 
several countries to make good deficiencies. One of the methods 
is of sufficient interest to justify reporting. 

In India, where supplies of shellac are very large owing to the 
dificulty of shipping it to the United Kingdom and the U. S. A., 
this natural resin is being mixed with finely ground jute fiber and 
used as an injection molding powder for the manufacture of cheap 
ornaments and jewelry. This substitute for urea and phenolic 
materials is naturally somewhat inferior to the synthetic plastics 
as regards physical properties, but its use does enable the native 
molding industry to carry on during the war emergency. 

Allied to this so-called legitimate plastics industry is the lac- 
quering side of the business; and now that tin can no longer be 
spared for coating steel plate more attention is being given to 
lacquers. The container situation in Great Britain today is a 
very serious one and the canning of vegetables and fruits has had 
to be very seriously curtailed by the Ministry of Food. Black- 
plate heavily lacquered is being used to an increasing extent and 
the vinyl polymers are being employed not only as a basis for 
some of the lacquers but also for the sealing of the containers. 

Thé British Ministry of Supply is now encouraging manu- 
facturers to devote some research to the question of exploiting 
for the national interest the vast amounts of sawdust which have 
accumulated in this country. A good deal of nonsense has been 
talked about sawdust and the suggestion that it might be treated 
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with synthetic resin and extruded in plank form for the building 
industry is not received with great erthusiasm by plastic manu- 
facturers. The most promising outlet for sawdust as far as the 
plastic industry is concerned would appear to be the production 
of lignin resin which, if cheap enough, would certainly be a very 
valuable addition to the range of plastics molding compounds. 


BRITISH THERMOPLASTICS—CELLULOSE ACETATE 


This London Letter is the first installment of a special series de 
scribing current conditions in the British plastics industry. Other 
sections will appear in early issues of MODERN PLastics.—Ep 


It is a temptation to be eulogistic and indulge in panegyrics 
concerning the many contributions of the thermoplastic side of 
the British plastics indusiry to the armament program; to gloss 
over failures and disappointments and to give full license to 
wishful thinking. On the other hand, one must be wary of too 
realistic or too gloomy a survey. A diminishing glass is just as 
misleading as a magnifying glass 

At the commencement of hostilities, the plastics industry was 
not ill prepared, particularly as regards the production of molded 
cellulose acetate units for the aircraft industry. A number of 
small shadow factories were already in being, producing many 
different kinds of pairings, fillets, cockpit enclosures and cover 
ings for airscrews. These contributions proved of great valu 
to the rapidly expanding aircraft industry and every encourage 
ment was given at the commencement to molders and material 
manufacturers to increase their output and also to design and 
produce more ambitious units—that is, units of larger dimension 
Unfortunately, this first enthusiasm had to be dampened down 
a good deal owing to the somewhat disappointing or unreliable 
performance of many of the stressed acetate units under strenu 
ous operational conditions, particularly in overseas theatres of 
war 

The failure of cellulose acetate te stand up consistently to 
gruelling service conditions was due mainly to the tendency of 
the 1939 material to undergo dimensional changes as the result 
of exposure to widely fluctuating operational conditions 
humidity, alternating rise and fall of temperature, vibration, 
etc. It was not fully realized at first that cockpit enclosures ars 
subjected to extremes of temperature which are likely to caus« 
serious shrinkage, or at any rate differences in width, breadth or 
thickness sufficient to cause buckling and distortion. Another 
factor overlooked by technicians in those early days was that 
crystallization, accompanied by a lowering of the mechanical 
properties, may be induced by sub-zero temperatures Time 
has clearly shown that the impact resistance of the material and 
also effect of vibration, etc., at room temperatures bears no 
relation to the resistance of the specimen at very low tempera 
tures. Low temperature was found by aeronautical experts to 
be particularly severe on joints where there was likely to be a 
slight excess of plasticizer or solvent present 

Early operational experience with large acetate fairings made 
it patently clear that in designing and manufacturing two factors 
were not taken into sufficient consideration, namely, cold flow 
and creep. It was not fully realized in 1939-40 that the ability 
of the molded part to retain its shape under all operational con 
ditions of service is not only dependent upon its resistance to 
distortion under heat and shrinkage due to moisture absorption, 
but also upon its resistance to creep and cold flow, particularly 
at temperatures in excess of 80° F. The larger the size, and 
therefore the greater the weight of the moldings, the heavier 
the load and the greater the liability of deformation above 
normal room temperatures 

The plastics industry suffered at the beginning of the war from 
the fact that there was no well-planned or well-directed plastics 
aeronautical research. The scientific work carried out by ind 
pendent firms or organizations was not coordinated and there 
was no real policy shared by the two industries, plastics and 
aircraft. As the result of the somewhat unfavorable experience 
with large cellulose acetate units (Please turn to page 114) 
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Steel molds for production runs 





Reproduction of existing molds and designs ' 
without loss of accuracy or detail : 


Exact and economical reproduction of ornate 
or intricate designs 


Unusual effects such as natural wood grain 


Reproduction of cavities difficult to machine 
or hob 
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Reproduction of extremely highly polished 
surfaces i 






Horn Button Die 





1942 Production ma For further information please write to 

* 
UNITED STATES RUBBER COMPANY 
ELECTROFORMING DEPARTMENT DETROIT : 
6600 E. JEFFERSON AVE. MICHIGAN 
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; Speed up Trimming or 
Routing PLASTIC Parts 


with the CARTER 
HEAVY DUTY OVERARM ROUTER 


pa Fo Bek: 
Here’s One Way 


to Use a Templet 
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Templet is guided by pin in sur 
face of table which is located on same 
center as cutter. 
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With demands for plastic parts for air- 
planes, ships, tanks, and for other new 
applications being doubled and redoubled, 
every fabricator needs all the help he can 
get from his production equipment. 

In many plants, Carter Heavy Duty 
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Overarm Routers are speeding up pro- 1HP 
duction right now, cutting and trimming Universal With work placed in this templet 
< plexiglass, and trimming, routing, or pan- duplicates are turned out with ao \ 
; : : A Motor possibility of variation. t 
eling all kinds of plastics. 
18,000 


, Ample power and plenty of speed for 
fast, clean cutting. Furnished as a Router- R.P.M. 
Shaper with cast iron table (illustrated) , 
or without base, for bench mounting. 
Complete details on request. Write today. 
R. L. Carter Div., The Stanley Works, 
175 Elm Street, New Britain, Connecticut. 









Result — more finished pieces per 
hour — unskilled labor can be used. 
Let us give you the information about 
the production possibilities of Carter 
Routers. 
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and the critical attitude of the newly developed non-ferrous 
industry the aircraft manufacturers adopted a ca'canny attitude. 
They placed the onus of plastics expansion and development 
entirely on the plastics industry. 

In spite of considerable opposition from without the plastics 
industry, and diminishing output within owing to the cessation 
of European acetate supplies, the home industry made renewed 
efforts to give satisfaction, both as regards quantity and quality. 
Research was stepped up and new plants erected. Of particular 
interest is the fact that a cellulose acetate containing an increased 
acetyl content was developed which possessed greater resistance 
to high humidities, hot water and dry heat and also improved 
dimensional stability. Particular attention was at the same 
time given to the production and use of better plasticizers— 
that is, products which could not easily be leached out of the 
plastic and which gave it more permanent properties. Of con 
siderable potential interest was the reinforcement of cellulose 
acetate sheet material with metal so as to obtain a product with 
the fluxural stiffness of duralumin sheet. The metal used con- 
sisted of a thin metal (stainless steel) sheeting pierced in a special 
manner so as to obtain excellent bonding to any thermoplastic 
sheet, This metal sheeting is particularly useful for making 
what are otherwise very awkward corners between sheets. The 
sheeting is extremely versatile and may be used to make a 
“sandwich” material, or acetate covered on both sides with metal 
It is also practical to make a special flush finished hinge which 
allows ready access to landing lights in the leading edge of wings, 
where a flush finish is of the highest importance. 

Every effort was and is still being made to increase the useful 
ness of acetate material and to meet the growing competition of 
other thermoplastics, particularly acrylic and vinyl resins, the 
output of which has been very greatly increased. Of interest is 
the stepped-up output of extruded acetate tubes for aeronautical 
applications. Attention has also been given to the improvement 
of fabricated acetate units by spraying on surface protective 
coatings, particularly solvent solutions of vinyl resins or cellulose 
acetate, etc. The former type of plastic is found to be useful on 
account of the excellent physical properties of the film and high 
resistance to solvents, such as gasoline and oil, and also to mois 
ture. Experiments undertaken with the Schori dry powder gun 
have shown promise owing to the fact that the resin can by this 
means be deposited on the surface of a molded acetate unit free 
from solvent and containing absolute minimum of plasticizer 

Today the cellulose acetate section of the thermoplastic indus 
try is very much alive and kicking, having profited considerably 
from its early experience. The innate weaknesses and limita 
tions of the material are now fully realized and the present ten 
dency is to concentrate on smaller rather than larger units so 
that, while the amount of cellulose acetate per service plan tends 
to become larger, the individual acetate units are smaller 
(Mailed Aug. 3, 1942, by Mrs. John S. Trevor.) 





Methacrylates in surgery 


(Continued from page 57) trimming of the bone of the 
femoral head. In Fig. 3, the smooth appearance of the 
femoral head after being beneath a cap more than a year is 
shown. As a general finding, about 50 to 80 grams of bone 
need to be removed in order to allow the head of the femur 
to rotate freely within the plastic cup. If motion is not 
free within the cup, and if the cup itself does not rotate freely 
within the hip joint socket of the pelvis, postoperative 
mechanical difficulties are likely to follow and the operation 
not be successful. Following the procedure the patient's 
course can be checked by serial observation with the roentgen 
ray. The fact that the plastic cups are transparent to the 
roentgen ray aids the surgeon in following minute bone detail 
in the hip. This is in contrast to the opaque cup shadow of a 
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metallic appliance, where it is not possible to follow the 
changes in the femoral head after it has been remodeled at 
operation. 

The results as given before (80 percent good and excellent) 
in this series of osteoarthritic hips are the evaluations of the 
function at the operated hip more than a year following 
operation, and have been determined upon the patient's 
walking gait, and accurate measurement of motion at the 
involved hip joint. As far as the patients are concerned, 
such a result is far better than the alternative procedure of 
stiffening the joint, formerly used by surgeons to alleviate 
pain in this condition prior to the introduction of this opera 
tion. It should be pointed out that prior to the introduction 
of foreign body cups for arthroplastic procedures, new bone 
taken from the patient’s own thigh was utilized to cover the 
raw femoral head. This procedure was never so satisfactory 
as use of the plastic hemispheres bas been. Further, the 
latter operation is simpler for the patient and convalescence 


is 


is more agreeable and shorter 





7—A plastercasthas a methyl! methacrylate window through 


which wound can be examined without taking off the cast 


Chronic arthritis of other joints 


The only other joints in the body where a similar mecha 
nism exists and where the cup principle can be applied are 
the small joints of the knuckle region of the hand and the 
temporo-mandibular (jaw) joints. Smaller methacrylate 
cups have been used in these joints with complete success 
In the knuckle joint, the mechanism of motion involved is 
the reverse of that of the hip joint. In this smaller joint 
thé neighboring bone rotates above the convex surface of the 
hemisphere. Roentgenograms of this same joint following 
the application of a hollow hemisphere show the widening of 
the ‘joint space’’ as compared with the x-ray taken prior to 
operation. Such a change simulates a restoration to the 
normal in that, in the normal hand, such a “‘joimt space 
exists, filled with cartilage, which substance serves as a 
cushion between the bone ends and provides for smooth 
motion. In the arthritic patient, joint cartilage may become 
worn away to such an extent that bone surfaces come in 
contact and produce pain. Substitution of methacrylate 
plastics appears to be the easiest and best imitation of the 
normal, since plastic operations in the adult and aged have 
never yielded good results in these small joints of the hand. 


Other operative uses for methacrylate 


Plates and tubes of methyl methacrylate have had a 
limited use by the surgeons of our department in bone graft 
ing, as a substitute for metal plates. Metallic plates and 
screws placed within the body have never been wholly satis 
factory until the recent production of inert alloys, so that 























ERE are a few of the cylindrical, conical, 

tapered and unusual contours speed- 
marked up to 2%"° diameter completely 
around and up to 3” length, by the Markem 
Model PLBR Plastic Printer. 


Quick change work holders, interchange- 
able ink holders, quick-dry marking com- 
pounds, quick change rubber type, features 
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over 30 years, contribute to attain an average 
speed of 1000 pieces an hour for long runs, or 
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imprint. Markem Machine Company, 60 
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Yesterday we were making molded plastics parts 
for appliances and machines designed to promote 
the comfort and convenience that mark the 
American way of living. 


Today all our energies are being directed to 
produce for Victory that America may be made 
safe from aggression. 


And tomorrow, when some degree of normalcy 
is restored to this troubled world, General 
Industries will again be found in the fore- 
front cooperating with manufacturers of peace- 
time products to supply the many things which 
may now be denied us. 
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the use of inert methacrylates would appear to be a logical 
substitute. Not enough cases have been done by us to 
warrant a summary of these applications in the medical 
literature, so that this use will be merely mentioned and 
illustrated in this place. Figure 4 shows the use of a meth- 
actylate tube to hold a free bone transplant between the ends 
of the shortened and recipient bone. Union will take place 
in a few weeks and, at a future date if necessary, the plastic 
tube can easily be removed by a motor saw. In Fig. 5, some 
plastic bone plates utilized in certain types of hip fractures 
are shown. It should be pointed out that only metallic 
screws can be used for fixation of these plastic plates in 
fractures, since screws made of plastic shear too readily. 
Fixation with plastic plates is rigid if two plates are used; 
and since rigid internal bone fixation allows early mobilization 
of joints and diminished disability due to this cause alone, 
this type of fixation represents an advance in the technique 
of bone surgery. 

Materials prepared from methacrylate plastics, because of 
their clear appearance and their non-irritating properties, 
will become adapted to many other fields. For example, 
spheres of methacrylate (see Fig. 6) have been prepared to be 
used following evisceration of the eye contents, a procedure 
commonly practiced in opthalmic surgery. In the past the 
gold and silver spheroids used for this purpose were too 
heavy, while glass spheres have been known to break under 
sudden stress and under conditions of excessive heat. Other 
prostheses such as skull plates to cover operative and trau 
matic defects in this structure, and prostheses to be used in 
other types of plastic surgery will undoubtedly be adopted in 
the future. 


External use of sheet plastics 


The reader must not assume that the applications of 
methyl methacrylate are limited to situations where the 
plastic device can be inserted within the body. For several 
years, molded methacrylate splints (which are transparent 
to the x-ray) have been utilized to support extremities both 
as emergency splints and in actual treatment of fractures. 
The author prefers not to use ready made splints in treating 
fractures, but has on occasion used Warmed ribbon sheets of 
cellulose acetate in making light casts. They are more 
expensive than plaster and more difficult to apply, but can 
easily be cleansed and are light in weight. The use of the 
nitrocelluloses and cellulose acetate in the manufacture of 
orthopaedic jackets and certain types of braces is likewise well 
known. Sheets of transparent methacrylate are conveniently 
used as a cast window (Fig. 7), to allow the surgeon a con- 
tinuous view of the wound without the necessity of opening 
the cast. This latter is desirable because many wounds heal 
better when undisturbed by repeated dressings. 


Summary 


The recent application of molded sheet methacrylate for 
the purpose of relieving arthritic joints and thus achieving 
improved function and relief from pain in these joints is 
described. Eighty percent “‘good’’ and “excellent’’ results 
has been reported by the author in a series of cases of osteo- 
arthritis of the hip. These plastic joint prostheses have the 
positive advantage of being transparent to the x-ray and in 
addition are non-irritating within the body, thus relieving 
pain. The material can be made sterile before use, and is 
resistant to water and alkalis. Tough and rigid, the cups 
will hold their dimensions once they are formed. In different 
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sizes, the plastic cups can also be utilized in a few other joints 
in addition to the hip joint. 

Plates and tubes of methacrylate have been used in bone 
grafting operations and in the open operative fixation of 
certain fractures requiring open surgical attack. Spheres 
~* the substance can be used in the eye and in many other 
places in plastic surgery. In addition, many uses for 
plastics have already been found in the manufacture of 
external appliances. 


Credits— Material: Plexiglas, Lucite. Fabricated by Croasdale 
and de Angelis 
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Scarfing joints in plywood 


(Continued from page 75) scarfs. In addition, paper 
masks should be used over the scarfed area and on both sides 
of the plywood to prevent adhesion to the hot plates or cauls. 

Many manufacturers employ a liquid phenol-formaldehyde 
resin which can be applied by brush or spray to both faces of 
the bevel.. The first application usually soaks into the wood 
and fills up the exposed end grain of the slanting area, provid- 
ing a normal bonding surface. A second application of the 
liquid resin, or a sheet of resin film, is usually desirable. The 
surplus solvent must be allowed to evaporate to avoid the 
hazard of steam blisters in hot pressing. Paper masking is 
essential again to keep the resin away from the hot press 
plates and the cauls. 

In some instances, urea-formaldehyde resin adhesives may 
be adequate, although they will not be so durable as the 
phenol-formaldehyde adhesives. 


Bonding scarfs with heat 

The process of curing the scarf joint using the resin ad- 
hesives described above requires the application of adequate 
heat and pressure over a relatively narrow area, but one that 
will accommodate the longest joint necessary to combine the 
smaller plywood sheets into the final aggregate size. A typical 
sketch of such a press is shown in Fig. 3. Note that the cor 
ners of the hot plates are distinctly rounded to prevent mark 
ing the plywood. It is important that rigid clamp members 
be placed on both sides of the pressure-heat area, so that the 
plywood halves can be gripped firmly and no slippage occurs, 
while simultaneous heat and pressure are applied to cure the 
resin in the scarfed joint. This emphasizes the importance 
of a blunt, thin toe to ride over the thicker heel, both to safe 
guard against slight slippage and to compensate for the small 
amount of compression that takes place under combined heat 
and pressure. This is of the utmost importance to avoid a 
thin spot at the scarfed joint. The sketch in Fig. 3 suggests a 
supporting table at both ends of the scarf bonding unit. 
This is for the purpose of keeping the whole plywood area 
flat during bonding, since drooping plywood ends would pre 
vent the accurate placement of the beveled areas in the 
scarf joint. 

The heat may be supplied by steam, as in a standard hot 
press, or by electrical resistance units incorporated in the hot 
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Through this development you can 
save at least a week in die prepara- 
tion! You can start your production 
so much sooner, because these D-M-E 
Standards are ready for immediate 
delivery. In addition, you also have 
the advantage of saving time in the 
laying out of the die design and in 
the detailing. 


D.M-E Standards are so designed as 
to permit the use of most of the com- 
ponent paris again in subsequent 
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IT’S CALLED THE D-M-E STANDARD 


STANDARD PRESS 


build-ups—a saving of material costs. 


No sagging or settling of cavities can 
occur because added strength is pro- 
vided through the pillars which give 
support to the back-up plate. Parts 
are jig-drilled and are non-reversible. 


Our engineering staff can assist you 
with the designing of your dies if 
you send us your parts drawings. or 
will supply master layouts of our die 
bases should you have your own en- 
gineering service. 
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need the materials to turn back to the nation’s manu- 
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plates, functioning much as an electric flatiron does. Still 


another possible method of applying heat in a scarf-bonding 
press is by means of a high frequency electrostatic field, using 
the press platens or metal cauls, properly insulated, as the 
electrodes. This method promises to be most useful in bond 
ing thick assemblies, where heat penetration difficulties may 
otherwise be encountered. Metal cauls are used frequently, 
both to protect the hot plates and to reduce the chance of 
marring the plywood with the corners of the hot plates. 

The ordinary hot press is not generally satisfactory for 
scarf joint work, since it is impossible to observe whether the 
beveled surfaces are in proper alignment and contact. Ade 
quate clamping of the plywood to prevent slippage during the 
pressure interval of the bonding cycle is also difficult. Still 
further, there are serious complications in attempting to use 
more than one opening for scarf jointing, and such a limited 
use of a hot press is likely to be uneconomic. 

After the scarfed jointed plywood has been removed from 
the bonding press, it is often desirable to spray the heated 
area with water to restore quickly its normal moisture content 
and thickness. Stacking the panels flat with adequate 
stickers in ordinary factory temperatures will accomplish the 
same result in two or three days. 


Bonding scarfs without heat 

While the preferred method of scarf jointing and bonding 
in most cases utilizes combined heat and pressure to cure the 
resin, there are instances where this is not feasible. In such 
cases a cold setting urea-formaldehyde resin may be found 








4-—-Three examples of different 
types of scarf bonding are 
shown here: A-—AIll joints run 
B—Joints 
staggered to maintain uniform 
distributed strength. C 

Angle joints suitable for large 
sheets of plywood which are 


to be curved or bent. This ar- 


in one direction. 


rangement prevents straining 











any one joint continuously 


86" /3' 6" 


satisfactory for the cold bonding of the scarf joints. One 
limitation of the cold bonding process, however, is the neces 
sity for applying pressure within a relatively short time after 
spreading the adhesive. Otherwise the technique is essenti 
ally the same and all the precautions noted should be ob 
served. Since heat facilitates wood compression, its absence 
will make this factor less important. 


Arrangement of multiple sheets 


It is important to give careful consideration to the arrange 
ment of sub-units in the large aggregate areas of plywood, and 
several combinations are suggested in Fig. 4. If one dimen 
sion of the plywood is large enough, they may be put together 
as in Fig. 4 (A), pre-arranging the grain direction in the in 
dividual sheets as may be required in the final large sheet 
If both dimensions are inadequate, a suggestion is found in 
Fig. 4 (B), where only the longitudinal scarfed joints are con 
tinuous, and the transverse joints are staggered to keep the 
distributed strength as uniform as possible. When the large 
sheets of plywood are to be bent or curved on an axis parallel 
to either end or edge, the arrangement of Fig. 4 (C) my be 
preferred to avoid straining any joint continuously. It is to 
be noted that provision for the use of odd triangles is made, 
resulting in a minimum of waste. 

In any of these arrangements, the dimensions of the ply 
wood will be foreshortened by the amount of lap in the scarf. 
Usually it is not desirable to trim the plywood to final di 
mension, nor to sand the surfaces until the scarf joints have 


been completed. Please turn to page 120 


5 —A simple test for determin- 
ing strength of scarfed joints 
is demonstrated here. The end 





supports are slightly rounded, 











and the scarf is placed cen- 
trally between the supports. 
The weight, consisting of a pail 
of shot, is supported from a 
rounded block extending be- 
yond the edges of the plywood 
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Testing scarfed joints 

Simple tests on flexure strength of scarfed joints can be de- 
vised readily, and have definite comparative value. No stand- 
ard tests for scarfed joints have been established as yet. One 
of the simplest methods is to prepare narrow strips (such as 2 
in. by 30 in.) of normal plywood and scarf-jointed plywood 
parallel, perpendicular or at an angle to the grain. These 
strips can be placed over end supports, 24 in. apart, and 
loaded with concentrated or distributed weights, wh‘le the 
deflection is measured and noted. The distance between sup- 
ports can be varied according to the thickness of the plywood. 
The end supports should be rounded slightly and the scarf 
placed centrally between the supports. The weight should be 
supported from a rounded block extending beyond the edges 
of the plywood, A pail of shot is a convenient arrangement 
for applying weight. A diagrammatic sketch is shown in 
Fig. 5. Such tests can be carried to destruction and the ulti- 
mate strength of the scarf joint determined in terms of normal 
plywood or normal solid wood. Such tests have a compara- 
tive value to determine the percentage of strength obtained, 
or to detect possible weaknesses and thus develop improve- 
ments in scarf design. Accurate bending or flexure deter- 
minations will require more refined equipment. 





Molding the Thunderer 


(Continued from page 43) These have been overcome 
by dint of continuous experiment and persistent hard work; 
and by using a steam-heated die the molder has been able to 
get 2'/, shots a minute. His capacity is 10,000 whistles a day. 

For the Thunderer job, the plant's engineering department 
designed an S-cavity mold to be used on a 4- or 8-oz. injection 
molding machine, In planning their mold, the engineers gave 
particular thought both to the appearance and to the tonal 
qualities of the finished whistle. 

The whistles are molded in two halves, four at a time, 
with matching halves on opposite sides of the central 
runner (see Fig. 1). Holes are molded-in for the brass 
assembly devices: a tubular rivet through the body and a 
grommet in the shank. In one half of the whistle, two tiny 
dowels are located at the upper (or blowing) end, and one is 
placed just above the grommet. These three form a seating 
for the matching half, which has been given complementary 
cavities. “U.S. Army,” legibly embossed on one side of the 
whistle, is an integral part of the die. 


4—The phenolic whistle as it comes from the compression 
press, with assembly devices, cork ball and hook and chain 


PHOTO, COURTESY PLASTICS, INC. 








A */. in. diameter cork ball is placed in the cavity of the 
whistle when the halves are assembled; and when a black 
oxidized steel chain and hook are attached to a split ring 
passed through the shank eyelet, the Thunderer is ready for 
blowing. 

The cellulose acetate butyrate selected for the whistle 
possesses an excellence of weld within the molded piece which 
makes it exceptionally tough. Its dimensional stability is 
good, its water absorption low, and it will not shrink nor 
distort under variations of temperature and humidity. 

Another plastics firm, also presently in production on 
Thunderer Whistles, is molding them of thermosetting mate 
rial as originally specified by the Quartermaster Corps. Al 
though both the making of the mold and the molding of the 
piece were initially accompanied by a series of technical 
difficulties, these were ironed out in due time. Using com 
pression presses and an 8-cavity mold, the company is now 
turning out 3800 whistles a day, working in three shifts. 

Also molded in two halves and fastened together by rivet 
and eyelet, these Thunderers are of a medium impact phenolic 
which is sgrong, hard, resistant to heat, water and organic 
solvents. Phenolic whisties are difficult to ignite, remain 
unaffected by sunlight and are slow to deteriorate (Fig. 4). 

The shiny black finish of both the phenolic and the cellulose 
acetate butyrate contributes to the trim appearance of the 
assembled signalling unit, which not only looks as businesslike 
as it did in the days when copper was plentiful but hangs less 


heavily on the whistler’s lip. 


Credits— Material: Tenite II and Indur, molded, respectively, 
by Plastic Engineering, Inc., and Plastics, Inc 





One-piece gage face 


(Continued from page 73) faces did not crack or 
chip under these severe tests, they were then accepted for 
field test. Several hundred gages, equipped with the plastic 
face, were placed in service in all parts of the country and in 


all types of service. This test showed a new difficulty which 
had been overlooked previously. The acrylic resin compound 
was found to have an after-molding shrinkage of from .0OS8 in 


to .012 in. per inch over a period of six months to a year 
However, when the materials manufacturer developed a new 
type resin, carefully accelerated aging tests showed less than 
.001 in. per inch shrinkage over a period of four weeks, which 
was estimated to be equivalent to over two years’ actual use 

After the design and material had been adjudged satisfac 
tory, two cavity injection molds were constructed for the addi 
tional three standard sizes. During the past three years 
many thousand gages equipped with this plastic face have 
been shipped to all parts of the world and are at present giving 
such excellent service that the gage is called the ‘‘Durafront”’ 
because it eliminates the annoyance of broken gage glasses. 
The plastic face has also made the gage easier to read. 

As practically all threaded gage bezels were previously 
made of cast brass, this new Durafront has resulted in a 
saving of over 100,000 Ib. of brass. It has also reduced the 
man and machine hours necessary to machine and thread 
these bezels by over 10,000 man hours. These savings are 
for a period of somewhat less than 3 years and for 4 sizes of 


gages only. 


Credits— Material: Crystalite. Molded by Mack Molding Co 
for Ashcroft Gauge Division, Manning, Maxwell & Moore 








Difficult shapes . . . long runs are easier 


with molds and hobs of 


DISSTON 





Whether your problem is a mold for some unusually intricate 
product ...or a mold to produce many thousands of identical 
parts in your high-speed machines... you'll find the right 
answer in one of the ber Disston Steels specially made for the 
plastics industry. 


If you wse molds and hobs, you'll find it profitable . . . in fewer 


rejects and faster output .. . to specify Disston Steel. 


If you make molds and hobs, you'll profit equally because these 
four Disston Steels are uniformly sound, with no hard spots or 
spongy areas. 


@ DISSTON PLASTIRON is a clean, soft iron that car- 
burizes easily and produces smooth cavities. Best adapted to 
difficult shapes and short runs. 


@ DISSTON PLASTALLOY has great core strength and 
abrasion resistance, yet is easy to hob. Cavities are tough and 
resist wear. 


@ DISSTON NICROMAN is an idea! steel for forces, punches 
and machined molds because of its extreme toughness, resistance 
to abrasion and long life. 


@ DISSTON CROLOY combines uniformly high hardness, 
compressive strength and wear resistance with superior core 
strength. Your best choice for long runs and couemay accurate 
part production. 


Do you have a problem involving mold and hob steels? Our 
metallurgists will. be glad to work with you in finding the 
best solution. Write to Henry Disston & Sons, Inc., Phila- 
delphia, Pa., U.S. A. 
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Waterbur 


THE WATERBURY BUTTON CO. 
WATERBURY, CONN., U.S. A. 


It can hardly help it—when the plastics now 
being developed are given their part in rebuild- 
ing civilian life. 

—With new molding techniques that combine 


metal and plastics in the most intricate as- 
semblies, 


° 
—with a hardness range from a plastic with 


full rigidity to one so strong and pliable it 
can replace leather. 


. 
—with color range from solid black through 


every hue and tint of the rainbow to crystal 
so clear it can be used for lenses, 
. 

—with adjustment to heat, cold, oil, acids, im- 
pact and high dielectric almost at the perfect 
stage, 

* 

—with the possible size range for molded 
pieces rapidly nearing suitable proportions 
for the manufacture of autos, boats and 
planes, 

. 

—yes, with properties like these, and infinitely 
more on the way, the post-war world will 
“go plastic”! 

a 


Right now, however, please 


SEND US WAR WORK 


for estimates on designing, engineering, mold 
making, molding (compression, transfer, injec- 
tion), and assembling. Along with this service 
—with an eye to “things to come”—we will be 
glad to help you to 


Plan With Plastics! 
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Low pressure laminating 


(Continued from page 47) temperature for one-half to 
one hour, the mandrel is removed. Thus the ultimate pro- 
duction per machine will depend largely on the number of 
mandrels which are made up for each particular job. 

The same basic resins which are used in the rolling opera- 
tion are also used in fabrication after curing. It has also been 
found possible to impart a mirror finish to the inside surfaces 
of the shells with these same resins. The shells themselves 
are easily finished or machined, in addition to possessing de- 
sirable strength characteristics and moisture resistance. 

After considering the fabricated materials and methods 
for both types of laminating, therefore, it is seen that the low 
pressure methods have a distinct advantage both in equip- 
ment cost and in speed of getting into production. Low cost, 
relatively simple molds, coupled with the fact that treating 
machines and costly press equipment are unnecessary, make 
low pressure techniques seem particularly attractive. On the 
other hand, the large amount of hand labor and special tech- 
niques involved in low pressure work make large scale pro- 
duction very difficult. Thus it would seem that if a small 
number of parts is required in a hurry, disregarding other 
factors, low pressure laminating would be the logical approach. 
Of course, it must be remembered that in many instances the 
parts could be fabricated only by low pressure methods. 

The properties resulting from low and high pressure 
laminating vary considerably. As one would naturally ex- 
pect, lower laminating pressures mean less compression, 
poorer bonding and lower gravities. As a direct result of 
these properties, the moisture absorption of those parts not 
specially treated to resist moisture is higher. On the other 
hand, lower pressures in combination with lower curing tem- 
peratures mean less distortion or rupturing of the laminate 
fibers, hence a much more efficient utilization of the fibers as 
far as strength value: eo. 

In Table I, the physical and mechanical properties of regular 
Grade C laminated have been compared to a canvas cloth 
phenolic and an airplane tape phenolic, both laminated at 3 





Taste I.—Srrenctu Va.Lves or HicH AND Low PRESSURE 
LAMINATES 


Canvas cloth Airplane tape 
Grade C phenolic lam- phenolic lam- 








Property laminated inated at inated at 
3 psi. 3 p.si. 
Tensile strength, 
p.s.i. 10,000 10,100 14,350 
Flexural strength, 
p.s.i. 20,000 14,700 14,800 
Compressive 
strength, p.s.i. 40,000 20,300 17,550 
Izod impact (edge- 
wise), ft.-Ib./in. 
of notch 4.6 2.3 8.17 
Modulus of elastic- 
ity, p.s.i. 500,000 
to 113,000 345,000 
1,000,000 
Resin content, per- 
cent 45-50 48 40 
Specific gravity 1.36 1.13 1.07 
24 hr. H,O absorp- 
tion, percent (un- 
treated surfaces) 1.5 11.8 11.2 











TABLE II.—Errect or LAMINATING PRESSURE ON CANVAS 
CLo7TH PHENOLIC 





Laminated Laminated Laminated 








Property at3psi. at30 psi. at 75 psi. 
Tensile strength, p.s.i. 10,100 9,990 11,100 
Flexural strength, p.s.i. 14,700 16,300 18,600 
Compressive strength, 

p.s.i. 20,300 17,000 20,250 
Izod impact, ft.-Ib./in. 

of notch 2.3 1.85 4.17 
Modulus of elasticity, 

p.s.i. 113,000 334,000 404,000 
Specific gravity 1.13 1.16 1.20 
24 hr. H,O absorption 

(untreated surfaces) 11.8 7.15 7.5 


Ib. per sq. inch. The canvas duck product presents a direct 
comparison with the high pressure laminate, while the air- 
plane tape product shows what the effect can be if the fabric 
employed initially possesses inherently stronger properties. 

The canvas base material has essentially the same ten- 
sile and flexural strength as Grade C, but the compressive 
strength is roughly half. The same properties hold for 
the airplane tape, except for the larger tensile strength 
which is to be expected. The moduli of elasticity of both low 
pressure types are lower than that of Grade C; but here the 
airplane tape shows its superiority since its modulus is 3 
times that of the canvas base, while it is approaching the 
range of Grade C. Again on Izod impact, the low pressure 
laminated canvas base material is approximately half as 
strong as grade C, while the airplane tape has a value of 
roughly twice that of grade C. 

The effects of increasing the laminating pressure within the 
low limits specified in the beginning of the article has been 
shown in Table II for the same basic canvas cloth phenolic 
described in Table I. In the range from 3 Ib. per sq. in. pres- 
sure to 75 'b. per sq. in. pressure, the tensile and compression 
strengths have remained approximately the same, the flexural 
strength has increased 27 percent and the modulus of elas- 
ticity has increased 3'/; times. The Izod impact is larger at 
the higher pressure while, along with increasing gravities, the 
moisture absorption has been reduced about 39 percent. Con- 
sequently, although the properties are generally much better 
at the “higher” low laminating pressure than at the lower 
value, the proper balance between degree of strength super- 
iority and increased costs resulting from higher laminating 
pressures must be considered. 

Generally speaking, therefore, low pressure laminating pro- 
duces a type of product which compares favorably in most 
properties with high pressure lamination, but is deficient 
particularly in modulus of elasticity and compressive strength. 
The greater compression of the high pressure laminating pro- 
duces better bonding, higher gravities and increased water re- 
sistance. However, those laminates which do not bond well 
under high pressures, such as Fiberglas, are no less poorly 
bonded under low pressure. Most of these conclusions have 
been based on phenolic resin combinations, but the same 
general characteristics apply to urea and modified urea uses. 

The lower values, which are exhibited in some properties of 
low pressure laminates, raise the question of whether or not 
these values would be objectionable on applications in which 
they do not play too important a part. In other words, is it 
not practical to build a part around certain characteristics 
which it will need in the field, instead of developing a general, 
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Claremont cotton flocks and fillers are 
better because they’re cleaner. Free 
from impurities, they furnish a sounder 
basis for stronger, more uniform plastic 
materials and moldings. Their cleanli- 
ness is the reason so many leading 
molders and materials manufacturers 
choose them. 


More than 25,000,000 Ibs. of Claremont 
cotton flocks have been supplied to the 
plastics industry in over 20 years. We 
have the quality product and plant 
capacity to fill your most exacting 
orders. 


Claremont Waste Mfg. Company 
CLAREMONT, NEW HAMPSHIRE 
—— The Country's Leading Manufacturer of Colton Flocks 








METAL REINFORCED THERMOPLASTICS 


Greatly increased strength is frequently added to a molding 
by the use of properly engineered metal reinforcements. 
This combination of metals and thermoplastics is a specialty 
successfully mastered by SINKO engineers. The thermo- 
plastic material is molded around the meta! reinforcements 
in one speedy operation! Here, under one roof, are ex- 
tensive facilities for the quick, efficient design and produc- 
tion of both metal and thermoplastic parts! 
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Since 1895, Manufacturers of Patent Rotary Cutters 
or get in touch with neerest representative 
NEW YORK: Alsing Engineering Co., 111 Eighth Ave., DETROIT: J. C. Austerberry’s 
Sons. CHICAGO: Neff, Kohibusch & Bissell. NEW ENGLAND: Standard Tool 
Co., Leominster, Mass. ST. LOUIS: Lerrimore Seles Co. LOS ANGELES & SAN 
FRANCISCO: Machinery Seles Co. LOS ANGELES: Moore Machinery Co. 
LONDON, ENGLAND: Bleckfrier’s Engineering Co., Lid 
e*eeeeee#eee#eee#eee#eee#eee#ee#ee#e#e#e#ee#e#® 














123 





SEPTEMBER * 1942 


all-purpose material? What if a fabricated part does absorb 
10 percent moisture? If the dimensional stability is satis- 
factory and the added weight is not a disadvantage, the part 
should be practical. Since most of the proposed parts are 
nonstructural or semi-structural in nature, they could be de- 
signed to stand the probable stresses involved, while sacri- 
ficing some of the others. A purely hypothetical example 
would be a cowling or duct containing a layer of asbestos 
cloth on the inside for heat resistance, a core of cheap, low 
resin impregnated cloth for general impact resistance, some 
Fiberglas cloth reinforced sections where stresses may be 
concentrated, and an outside layer of fine cloth or paper for 
appearance and moisture resistance. 

As has been stated before, the aroused interest in low pres 
sure laminating has been forced upon us by war circumstances. 
The primary purpose at the present is to prepare metal re- 
placement parts as quickly as possible in any way that is at 
all feasible. Thus the low pressure technique has already 
gained a foothold, whereas it probably would have taken 
years under ordinary circumstances. 

This type of work requires considerable ingenuity and fore- 
sight on the part of the engineers in charge. Each job must 
be considered as a project in itself. In fact, many of the 
best results to date have been accomplished by persons who 
have had little or no laminating experience. They have done 
it simply because they didn’t know it couldn't be done. 

At the present, some production parts being made in small 
quantities are doing the job they are supposed to do, although 
they are far from perfect dimensionally or structurally. 
Properties which low pressure laminates will probably be 
called upon to exhibit in the near future are stability under 
wide temperature ranges, adequate bearing strength, tensile 
strengths of 30,000 p.s.i., modulus of elasticity as near 
3,000,000 p.s.i. as possible, and adequate vibration and mois- 
ture resistance. There is every reason to believe that im 
provements in materials, methods and design will solve the 
problems in the same way that many much more difficult 
problems facing the plastics industry have been solved in the 
past. In fact, the extensive use of low pressure laminates as 
structural members is not too remote a possibility. 

Low pressure laminating is solving a problem now because 
of necessity. However, it possesses enough desirable quali- 


ties to insure its permanent place in laminating after the 


present crisis is over, 





Wide extrusions 


(Continued from page 44) production feat lies in perfect 
heat control and in proper die design. Dimensional stability 











3—Some profiles of extrusions of the viny! material which 
show their range of sizes and shapes. These are .020 in. 
thick and from 5 to 634 in. wide. 4—Colored like weathered 
copper, lengths of the extruded vinyl resemble metal 


of the cooling material is achieved through the use of plywood 
jigs cut to the interior measurement of the profile. These jigs 
are placed in series near the end of the extruding machine and 
just before the extruded strip passes on to the pick-up belt 

Blowers spaced at regular intervals pour cool air on the 
plastic as it advances down the conveyor in continuous pro 
gression. Uniform cooling is assured in this manner and dis 
tortion is avoided. As the flashing moves off the end of the 
belt at a speed of 9 or 10 feet per minute, an operator with a 
pair of shears and an 8-foot ruler cuts it into such sections 

The material is then packed in corrugated containers and 
shipped to its destination. Besides releasing huge quantities 
of copper for the war effort, these extruded plastic profiles 
offer a substantial saving in shipping and installation costs 
Great tensile strength of the vinyl material enables it to be 
extruded in gages comparable in thinness to the former copper 
material. The difference in specific gravities—about 8.91 for 
copper to 1.35 for the vinyl—makes for simpler packing and 
shipping and easier handling. 

Application of the vinyl flashing is similar to that of cop 
per. There are many ways of applying both the flashing and 
the eave cap stripping. On a parapet roof edge the cap strip 
ping is sealed at end joints with cement or a caulking com 
pound. Cap flashing is also used around monitors and at fire 
walls. The main task is to create a waterproof, weatherproof 
seal, and a drain between two units, and this the plastic ma 
terial does. 

Credits— Material: Vinylite. Extruder: Carter Products Corp.; 


Manufacturer, Keystone Flashing Company. Product marketed 
under the trade name Plasti- Flash 
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IF IT'S ROUND AND SMALL, make it 
on an automatic screw machine from 
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ASTM mar resistance test 


(Continued from page 85) of light incident upon a 
mirror at an angle of 45° is reflected specularly at 45° and its 
polar distribution will have the shape of curve AA’A,. If the 
mirror surface is disturbed by abrasion, progressively more 
light will be scattered on either side of the specular beam, and 
the light-distribution curve assumes the shape BB’B,, 
approaching the uniform distribution shown by curve CC’C:, 
which is characteristic of a nearly perfect diffusing surface 
such as magnesium carbonate. If a lens is placed in the path 
of the reflected beam and the image of the illuminated spot 
focused on a photoelectric cell and readings of the intensity 
taken at the specular angle /, and at an angle J., 15° from the 

















Fig. 4—Glossmeter 


specular angle, then the ratio of the readings is a measure of 
the sharpness of the peak of the light-distribution curve or a 
measure of the gloss. The angle of 15° off specular is selected 
because with the prescribed glossmeter the specular beam 
from a mirror surface just misses the opening of the collecting 
lens. 


Nore. For strict comparisons of mar resistance characteris 
tics, materials of nearly similar reflectance values should be used, 
for example, a comparison of two types of resin coatings in which 
one was an opaque white and another an opaque black would not 
be as valid as if both materials had the same general color 


Calculating percentage gloss 

5. (a) To avoid the complication of variability of photo 
electric cell readings from surfaces of various original re 
flectivity and to minimize the effect of voltage variation on 
the light source, only the ratio of light intensity reflected at 
the two observation angles shall be used in the following 
formulas for calculating percentage gloss: 


I —J, 
Gloss, percent = 100( < ) 
1 


where: 
I, = photoelectric cell reading at the specular angle, 
J; = photoelectric cell reading at the 60° angle (15° off 
specular). and 
rf 
Be, measure of the sharpness of the peak of light 
2 


distribution. 
From this formula, a reading of zero at the off-specular angle 
gives 100 percent gloss, and equal readings at specular and 


off-specular angles give 0 percent gloss. 
(Please turn to page 128 








Better Engineering 


25 years’ experience has given AICO designers 
and engineers a “know-how” that speeds pro- 
duction and improves quality. 


Better Molding 


Molds are produced by AICO'’S own highly 
skilled mold-makers, working on tolerances as 
close as .001. AICO is equipped to mold by all 
methods, selects the best method for each job. 


Better Finishing and Inspection 


AICO has modern equipment for drilling, 
grinding, painting, buffing and other finishing 
operations. AICO inspection is extremely rigid, 
rejections by customers are kept very low. 
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LAMINATING: 
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(6) In comparing abrasion characteristics of a series of 
materials which do not have the same original gloss, the 
initiai gloss value of the unabraded surface shall be taken as 
100 percent, and the progressive deterioration expressed in 
corresponding terms. 


Note. Typical data are shown in the following table: 
Percentage 
Abrasive, Readings at: Gloss,° of original 
gm. 45°, 1, 60°, Is percent gloss 
0 93.5 2.0 97.9 100 
200 60.0 4.0 93.3 95.4 
400 43.5 5.0 88.5 90.4 
800 33.0 6.0 81.8 83.5 
1200 25.0 6.0 74.0 75.5 
1600 19.0 6.0 68.4 70.0 


h-d, 
a Gloss, percent = 100 


Plotting results 

6. The percentage gloss of the abraded spots shall be 
plotted against the respective amounts of abrasive used, to 
obtain a characteristic curve. Since such curves for different 
materials are often found to change slope irregularly, they 
may cross each other, and the rating of a series of different 
materials using a given amount of abrasive may not be repre 
sentative of their relation at other amounts of abrasive. One 
way to arrive at an over-all performance is to average the 
percentage original gloss at the various amounts of abrasive, 
which would represent the area included between the curve 
and the coordinate representing the amount of abrasive 
(See Note, Section 4 (a).) 





Lignin-enriched filler 


(Continued from page 66) 


Lignin extenders and their use in non-phenolic resins 


No article on lignin extenders would be complete without 
mentioning two other factors—the use of other lignin ex 
tenders, and the use of extenders in resins other than phenolic 
Marathon has facilities to produce 8 tons per day of a 
lignin resin (VDP). This material can be used to extend 
phenolic molding compositions. Compositions containing 
13-15 percent phenolic, 13-15 percent lignin resin and 74-70 
percent LEF have been made. These compositions will 
have approximately the same flow as the 23 percent phenolic 
77 percent LEF composition discussed previously, but the 
flexural strength of the molded article will be 7000-8000, and 
it will have an impact of .25 to .3 ft.-Ib. per in. of notch (Izod) 
Such compositions can be readily made. From experience, 
the use of the lignin resin as an extender for phenolic resins 
has been much more successful when used in applications 
other than molding compositions. For example, it can be 
used in the extension of resins and thermosetting adhesives, 
especially of the water-soluble type, since the lignin resin can 
be easily supplied in a water-soluble form. 

The use of these two lignin products, the LEF and VDP, as 
extenders in urea-formaldehyde resins is under investigation. 
It is believed possible to make a urea-formaldehyde-lignin 
composition containing the same percentage of resin and 
LEF as was used in the phenolic-lignin molding composition 
and get approximately the same physical characteristics and 
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ATLAS Type “E” 
High Pressure 


Reducing Valve 


It handles oil, water, or air, 
at pressures up to 6,000 Ib 
per sq. in. without shock 
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flow. The urea-formaldehyde compositions in general have 
slightly lower physical properties. For example, the impact 
will run .3 as compared to .4 ft.-Ib. for the lignin-phenolic 
material. These compositions as yet do not have as good 
finishes as are obtained with the phenolic molding composi- 
tions. Thermoplastic compositions containing 10 percent 
cellulose acetate, 10 percent plasticizer, 10 percent thermo- 
plastic resin, and 70 percent LEF have been compression 
molded under relatively low pressure. Injection tests on 
these compositions are now under way. The molded samples 
have flexural strengths from 7000 to 8000 Ib. per sq. in. and 
impacts of .3 to .45 ft.-lb. These specimens, of course, were 
removed cold from the dies (below 100° C.). 

While the use of lignin extenders in urea-formaldehyde and 
thermoplastic resins is undoubtedly interesting, they must be 
considered at the present only in tiie developmental stage. 
However, the lignin-phenolic material has been used in large 
quantities and an increase in production of phenol-formalde- 
hyde molding compositions in the quantities given may be 
accomplished by the use of lignin now available 





Grinding cast resins 


(Continued from page 77) grinding plastics although a good 
supply of water-soluble lubricants or kerosene is necessary to 
keep the wheels free from the grindings. Many grades and 
widths of wheels can be used to produce the desired finish 
and size. Wide wheels are used in the centerless grinding of 
long cast rods to eliminate the center parting line which is al 
ways visible when rods are cast in split molds. Where ex 
treme accuracy is essential in the production of small round 
parts, tolerances to within .0001 in. may be held by centerless 
grinding and thousands of parts put through in a few hours. 

Many improvements have been made in sanding machines 
in recent years, thereby better fitting them to finishing opera 
tions in plastics. Longer endless belts of abrasive materials 
have been developed to speed up production of parts, and by 
the use of water the hazard of burning or discoloration has 
been greatly reduced. The speeds required in most sanding 
operations are about the same as those used in wood finishing. 

Wood shapers are adaptable to plastics, although bronze is 
usually used in place of steel tools and few teeth are required 
Slower speeds are also recommended. Many decorative lines 
such as radii, bevels, steps or irregular contours are quickly 
machined by making the tools to the desired shape. 


Cutting and sawing 

Thin abrasive wheels are exceptionally adaptable to the 
cutting-off requirements of plastic materials. Equipment has 
been developed to enable the operator to feed the wheels into 
the work at exactly duplicating angles, depths and widths, 
leaving smooth, easily polished cuts and very little waste. 
Various profile-shaped pieces, slabs or button blanks are cut 
by this method. The development of cutting-off machines 
embodying several cutting-off abrasive disks at one time 
greatly speeds up the production of disks from round bars, 
such as simultaneously cutting 40 poker chips 1'/, in. in di- 
ameter by '/s in. thick at the rate of 10,000 per hour. Other 
shapes are handled equally as fast. The abrasive cutting disks 
are available in sizes from .020 to''/\ in. thickness and from 
5 to 20 in. in diameter. The accepted spindle speeds vary 
from 3500 to 6000 r.p.m. and are entirely governed by the size 
of the disks used. A flood of water is necessary in all cutting- 
off operations by the abrasive disk method. 
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No 240 at porcelain, etc. Ideal for identification 
Molding and Testing of $43.20, includ marking of products end tools. Less fatigu 
Plasti ‘ / " ing t> women operetors. Hundreds of 
Ics ing foot fheo- war plants sre eliminating time-teking hand 
stat.) Other jots with FOREDOMS. These include 
Advance Research models as low as ord, General Motors, Bendix, Westing 
$23.50 house, Werner, Allis-Chalmers, Remington 











Arms, Curtiss-Wright 


o 
Write for full information about Fall Classes 


BOSTON TECHNICAL INSTITUTE 


SCHOOL. PLASTICS 


620 COMMONWEALTH BOSTON MASS 


Order from your supply house or direct. 
Write for complete Catalogue No. 367. 


FOREDOM Electric Co. 


27 PARK PLACE NEW YORK, N. Y. 














ON YOUR MOLDINGS 
IS LIKE 
Fy ON YOUR PRESCRIPTIONS 


It stands for the proper materials prop- 





We buy scrap and rejects in any form and 
quentity at fair prices and guaran- 
tee grinding if desired. 


We do custom grinding (gates, lumps, 
etc.), assorting and magnetizing. 


We sell reground molding materials of all j,i | erly molded —a result you can rely on. 
kinds and colors at attractive prices. ji 


We do both compression and injection 
Cellulose Acetate, Butyrate, Styrene, 


Acrylic and Vinyl Resins. Hi | molding of all plastic materials. Let us 


WE BUY SURPLUS MOLDING POWDER 


A. BAMBERGER 


| 
| 
Plastics Molding Materials Hl 
| 


put them to work for you for Victory. 





RECTO MOLDED PRODUCTS, INC. 


CLEVELAND, OHIO DETROIT, MICHIGAN 


SALES 
109 South 5th Street, Brooklyn, N. Y. R poditg teary a0 3. - > nee Bid 
Cable: Chemprod * Telephone: EVergreen 7-3887 OFFICES ] pyre: Aw. ~ Sh ; Madison a *3 
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Our NATION Stands for 
DEFENSE and VICTORY 


SO DO THE MEN AND PLANT 
BEHIND THIS TRADEMARK 
* 

THEY CAN BALANCE 
EXPERIENCE AND VISION 
WITH YOUR MOLDING PROBLEMS, 
DEFENSE OR COMMERCIAL, 

TO YOUR SATISFACTION 
* 


PLASTIMOLD, INC. 
ATTLEBORO, MASS. 











Molding 


ae ceiaimiiaiedl pagh arms sna build 
e 

molds for all modern molding processes: 
injection, compression and transfer. For 
20 years we have served successful cus- 
tom and proprietary molders. Consult 


our engineers. 





247 - W.JLRLR. Ave. NEWARK, N. J. 


i 


| 





Jig, band and circular saws are employed in sawing cast 
resins. The jig saw is preferred where intricate designs are to 
be cut and scribed lines or a master pattern is to be closely 
followed. Several parts can be cut at one time by stacking and 
placing oiled paper between the layers for iubrication pur- 
poses. Circular saws having little set, 8 to 9 teeth per in. and 
turning at 1800 to 2500 ft. per min. with 8 in. to 9 in. diame- 
ters, are used for larger or medium-sized sections. Band saws 
with blades up to '/, in. width, 14 to 15 teeth per in. and run 
ning at 1300 to 1400 ft. per min. are used very successfully for 
larger sections or for cutting slabs to intricate shapes and ir 
regular designs. Because some of the cast materials cause the 
saw blades to dull quickly, they should be closely watched 
and changed before too much trouble is encountered. A dull 
saw may add hours to the finishing time of the paris 


Polishing and buffing 


The dull appearance of machined or ground parts may be 
easily and quickly changed to a highly polished surface by the 
use of 12 in. to 14 in. diameter unstitched soft muslin disks 
mounted on a double spindle buffing lathe powered with a two- 
horsepower motor. Two disks or wheels are necessary, as the 
first one requires ashing. This is done by the frequent and 
generous application of a mixture of ‘‘00’’ pumice and water 
that has been mixed to a thick paste. The tool marks or un 
desirable scratches will soon disappear after a few brisk rub 
bings on this pumice treated wheel. The parts should then be 
thoroughly washed in water to insure the removal of all the 
ashing compound. 

A high lustrous polish will be easily obtained by using the 
second wheel which has had an application of rouge or special 
polishing compound that is usually procurable in short bars or 
sticks. This is applied by holding it against the wheel revolv- 
ing at the preferred working speed of from 1000 to 1500 r.p.m 
An exceedingly hard and lustrous finish may be produced by 
using a clean soft wheel that is free from polishing compounds. 

The use of tumbling barrels is much preferred to hand 
polishing because large quantities can be polished at one time. 
Hexagonal or octagonal hardwood barrels operating at 30 
r.p.m. for from 5 to 12 hours loaded with three parts pegs, two 
parts articles, one cup of ‘““FFF’’ pumice and one and one-half 
cups of flushing oil or paraffin oil will take the place of ashing 
in the hand polishing process. The final polishing is done in 
other barrels where various polishing compounds are added. 





LAST CALL 
DIRECTORY LISTINGS FOR 1943 PLASTICS CATALOG 


If any of our readers has entered the plastics field in any 
way during the last year and wishes to be listed in our 
new 1943 Directory, or desires to have last year’s listing 
changed, we urge him to request a listing blank. This 
must be returned by September 25. There is no cost or 
obligation involved by this listing, and we hope you will 
cooperate to make this new Catalog Directory as complete 
as possible. 

Listings include: Plastics and raw materials, such as 
resins, fillers, lacquers, vulcanized fibre, plasticizers, scrap 
plastics, solvents, etc.; Machinery, equipment and supplies, 
such as fastening devices, machine tools, marking devices, 
presses, testing apparatus, etc.; Molders, laminators and 
fabricators and allied services, such as applied decoration 
services, consulting and testing laboratories, industrial 
designers, extrusion processors, model makers, etc. 




















LABORATORY 
EQUIPMENT 


ls of unequalled importance today 








: | 
+ 
Ger. « ye til in . 


6” x 12” LABORATORY MIXING MILL 


OUR SPECIALTY IS CUSTOM-BUILT 
PRODUCTION AND LABORATORY 
EQUIPMENT 


THROPP & SONS CO. 


EST. 1888 


TRENTON, Ms 4. 
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| comes more essential to provide better lubrication 
| both for the molding material and for the mold 


| lems, it will pay you to turn to Metasap. 


Harrison, N. J., 










Specialized 


STEARATES 









OF 

ZINC 
CALCIUM 
ALUMINUM 


@ As molding speeds climb steadily higher, it be- 

























itself. For the complete answer to both these prob- 
For, in 
addition to giving worry-free lubrication, Metasap 
Metallic Soaps supply a very desirable plasticizing 
effect. For further information, write 
Boston, Les Angeles. 


Chicago, Cedartown, Ga. 











Vi PALMITATES 


STEARATES 


of ALUMINUM, CALCIUM, LEAD, ZINC 


— 





- 
a 


mot Bes 


fh 


Benes: 


ENT. RESTRICTIONS 
OUND ENGINEERING 


wn 
Oo 


| DEMAND 


.c 
Be 


$e 
a 


lon government orders on plastics, restricting 
them to vital industrial, military and civilian ap- 
' plications, make it imperative that your molder 
be an engineer, accustomed to working to the 
close tolerances that wartime industry demands. 


We are engineers in plastics. Familiar with the 
properties and possibilities of the thousands of 
formulations, we can help you select the proper 
one for yourjob. After that, our mold designing 
and mold constructing services go to work on 
your problem. The final steps of molding and 
finishing are performed to precision require- 
ments. Check with our engineers. 





1140 COMMERCE AVE. UNION N. J. 
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SUBSCRIPTION WARNING 


Pay your subscription agent only if he has 
our Authorization Card dated October 1, 1942. 





Make checks payable to 


MODERN PLASTICS 


Chanin Building, 122 E. 42nd St., New York, N. Y. 














Publications 
(Continued from page 100) 


*% SECTION I OF THE KOROSEAL HANDBOOK OF 
Technical Information is now available upon request from the 
B. F. Goodrich Co., Akron, Ohio. This 24-page booklet, fuily 
illustrated with photographs, charts and graphs, treats the 
general subject of the nature and chemistry of this group of 
plasticized viny! resins, its physical properties, plasticizers, 
stabilizers and pigments used in compounds, and mixing and 
processing procedures. It also discusses and pictures a variety 
of its uses. Of special value and interest are manufacturing flow 
diagram, specific viscosity vs. physical properties chart, effect 
of quantity of plasticizer, electrical effects of aging, difference in 
plasticizers and physical effects of various pigments, and the two 
tables—one on physical constants and the other on plasticizer 
comparisqn. Sections 2 and 3 of the Handbook, which are not 
yet available, will discuss Koroseal insulating and jacketing 
materials for the wire and cable industry, and laboratory test 
evaluating thermoplastic and thermosetting materiais. 


% TAYLOR FIBRE CO., NORRISTOWN, PENNA., 
offers a new 56-page handbook on Vulcanized Fibre and Phenol 
Fibre. Covered in this book are laminated plastics for electrical 
insulation, for radio, for electronics, for aircraft (including the new 
laminated plastics construction of air-foil sections), for silent 
gears and for the railroad and automotive industries. There 
are many helpful tables and other data to guide designing and 
production engineers in the selection, fabrication and application 
of the material best suited to their particular purpose. The 
booklet is fully illustrated. 


% ACTUAL SHOP PHOTOGRAPHS SHOWING THE 
scope of application of Delta Manufacturing Co., machinery 
are included in a new booklet available from this Milwaukee, 
Wis., company. Adaptations of drill presses, grinders, cut-off 
machines, abrasive finishing machines, circular, scroll and band 
saws are all shown in connection with the armament program. 


.Pictures of arsenals, aircraft plants, shipyards, foundries, training 


schools, ammunition factories and war production plants of 
many types showing special set-ups described as having been 
developed at low cost, are pictured. 


% THE COMPLETE LINE OF ERNST DRUM AND 
barrel carriers has been illustrated and described in a new folder 
just issued by the Ernst Carrier Sales Co., 1456 Jefferson Ave., 
Buffalo, N. Y. 


4% METALLIC SOAPS IN THE PROTECTIVE-COATINGS 
industry are described in a section of ‘“‘Protective and Decorative 
Coatings” by Francis J. Licata, chief chemist of the Metasap 
Chemical Co., subsidiary of National Oil Products Co., Harrison, 
N. J. Special chapters dealing with the manufacture, methods 
of testing and solubility of metallic soaps, together with their 
uses, are contained in the book, which is volume 2 in a series of 
four related volumes being published by John Wiley & Sons 


*% CATALOG NO. 16, DESCRIBING SOUTH BEND 16-IN. 
precision lathes, has just been issued by the manufacturer, South 
Bend Lathe Works, Dept. 5Z, South Bend, Indiana. This 8-page, 
file size catalog completely illustrates and describes both the tool- 
room and quick change gear lathes. Attachments, accessories 
and tools for use with these lathes are also listed. 


4 A BRIEF HISTORY OF THE NAIL SERVES AS THE 
introduction to the Hassall Catalog No. 40 issued by John Hassall, 
Inc., Brooklyn, N. Y. The 48-page booklet contains a full 
description, complete with photographs and illustrations of the 
wide variety of cold forged specialties, nail heads, special nails, 
special rivets, threaded screws, fluting, knurling, etc., available 
from this company. 





CLASSIFIED 


— WANTED: THERMOPLASTIC SCRAP or rejects in an 
including Acetate, Butyrate, Styreme, Acrylic and Viny 


materials. Submit sam and details of tities, a 
for our quotation—Reply hy 508, Modern ae 


WANTED: PLASTIC SCRAP OR REJECTS in any form, Cellu- 

lose Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, ete. 
Also wanted surplus lots of phenolic and urea ding materials. Cus- 
tom grinding and magnetizing. Reply Box 318, Modern Plastics. 


FOR SALE: 1—W. S. Hydro-Pneumatic Accumulator 2500 PSI, 
8 gal., with IR m.d. com 3; 1—Hydro-Pneumatic Accumu- 
lator, 2000 PSI, HO ng , mente with oe compressor and pipi 


form, 
Resin 
colors 


1—Southwark 1000 Hydraulic Press, 24” gin. ram, complete wit 
horizontal Hydraulic Pump and motor; 1—W. S. 15” x 18” draulic 
Press, 9” dia. ram, 4” posts; 6—Semi-automatic Hydraulic olding 


Presses, from 15” x 18” to P32" x 36” ten surface, rams 9" dia. to 20” dia. 
ram, all with hydraulic pullbacks and slotted heads for die attachments; 
1—W. S. Hand Pump; 1—Set — nding Rolls 18” x 44"; Adamson 
6” Tuber; TW. & P. Mixers; ixers, Iverizers, Grinders, etc. 
Send for complete list. Reply x | 446, Modern Plastics. 


WANTED: ~ tas “> Presses, Preform Machine and Mixer, 
Stainless Stee Nickel Kettles, Vacuum Pan. No Dealers. 
Reply Box 275, Modern Plastics. 


WANTED: THERMOPLASTIC MATERIALS of all descriptions— 

Serap and Virgin. Please furnish full particulars and send small 
representative sam It will pay you to consult us regarding custom 
grinding, demannelitien. cleaning grading of your materials. All 
inquiries will receive prompt and careful ueeen. H. Muehlstein & 
Co., Inec., 122 East 42nd Street, New York, N. Y. 


FOR SALE: 1—Southwark 150 ton reversed cylinder Hydraulic 

Press, 15” ram, 42” stroke. 350 Ton Hydraulic Lead Wire Extru- 
sion Press with Pump. 400 Ton horizontal Hydraulic Extrusion Press. 
Hydraulic Scrap Baler. 80 Ton, 64%" Ram, 90” stroke, 5000 Ibs. per sq. in. 
Three J. H. Day #30 Imperial Mixers, double Sigma Blades, two steam 
jacketed. 75 ft. link belt conveyor, 36” wide. La stocks of Hydraulic 
presses, pumps and accumulators, form machines, rotary cutters, 
mixers, grinders, pulverizers, tumbling barrels, gas boiler, «te. Send 
for bulletins #156 and #138, and L-17. We also buy your surplus ma- 
chinery for cash. Reply Box 439, Modern Plastics. 


CRESYLIC ACID for sale. Limited supply available under 
government allocations. Inquire William Be Neuberg 2g Company, 


420 Lexington Avenue, New York City. Telephone LE 
ot FOR SALE: Watson-Stillman Transformi Press with Push- 
backs and Ejectors. Reply Box 512, Modern Plastics. 
pened D: MOLDING SHOP FOREMAN. BW. thoroughly 
ae ae he im compression molding practice. Must be mechani- 
eally inclined and well aqgunintes with t osetting plastics. Super- 
ability essential. Send all pudidens details in first letter. Reply 
Box 612, Modern Plastics. 


WE WANT TO BUY several 6 and 8 ox. injection molding ma- | 


chines or a small molding shop in its entirety. Reply Box 613, 


Modern Plastics. 
WANTED: 


condition. 
Clinton, Mass. 


4, 6, or 
Give full details. 


8 oz. Injection Molding Machine in good 
Reply to F. J. Kirk Molding Co., 


WANTED: Mold designer and estimator with practical experi- 

ence compression molding. Plant located northern New ei, 
State qualifications, age, draft assification and salary expected. Re 
Box 615, Modern Plastics. 


os SUCCESSFUL PLASTIC MANUFACTURER withdrawing from 
present company, seeks association with going concern to estab- 
lish new plastic division or manufacture consumer and industrial items 
with available materials and equipment. Company with defense orders 
preferred. Reply Box 617, Modern Plastics. 


PLASTIC MACHINERY WANTED: All types of Piastic Presses 

and Machinery relating to Compression, Injection and Extrusion 
Molding of Plastics. State size, age, type and price. Reply Box 618, 
Modern Plastics. 


i INTERESTED IN BUYING outright or an interest in a plastic 
molding plant with com and injection Idi 

or a com jon plant only. rite full details to Lemssamias seenbere, 
17 John St., New for k City or call Cortlandt 7-806 


OLD ESTABLISHED FIRM financially strong with national ashes 
organization and with 150,000 square feet of menutacturing Were 
housing and showroom 5s; in Manhattan seeks new lines. ill buy 

or fi and distribute manufacturer's lines sold to depart- 
ment, gift, jewelry, furniture, house Sons stores. Mr. Alton, 
1133 Broadway, New York City. AlLg. 4-2644 


WANTED EMMEDIATELY paschase or rent, Extruders, Nations! 











or Royle 2'/:’ — o- condition and price 
WERNER Co., INC.. 3 . SECOND AVE... , NEW YORK, N. Y. 
WANTED 


Nationally known Midwest company rated AAA-1 opening 
plastics division requires experienced manager to set up and 
operate this division. Write to Box 614, Modern Plastics, stat- 
ing complete education and experience, eligibility for military 
service and salary expected. 
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INJECTION COMPRESSICN 


TENITE puReZz 
LUCITE BEETLE 
LUMARITS BAKELITE 
CRYSTALITE Seg = 
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BRIDGEPORT MOLDED PRODUCTS, Ine 


‘ ‘Ole int: \ at 


4b ela ue) a 


WANTED: 
draughts, 
children’s teasets, ch 


Would like to puschese any quantities of plastic 
tumblers, telep . tobacco containers, 
h h 4 items, and similar goods. 











M. I. Horn Import Company, 377 St. James Street West, Montreal, 
Canada. 
WANTED 
Tool and Die Engineer 
and 


Man 


Must be thoroughly experienced in tool and die design and con- 
struction, and in design and manufacture of molds for various 
synthetic and natural rubber goods. Excellent opportunity with 
established concern for qualified person. State years experience, 
firms worked for, age and salary expected. ust be United 
States citizen. Give full details in first letter. Will not consider 


Practical Plastic 











‘sons presently employed in war production. Reply Box 619, 
Medeen lastics. 
WANTED: For cash—injection molding machine 2 to 4 ozs. 


State condition and price. Reply Box 620, Modern Plastics. 


PLASTIC TUBE Factory wanted to undertake manufacture of 

substitute for collapsible tin tubes on contractor or other basis. 
Write, United States Interrub Processes, 30 Rockefeller Plaza, New 
York City. 

WANTED TO BUY used Injection Molding Machines, four, six 

or cight ounces. State type, condition of machine. Reply Box 
621, Modern Plastics. 


MAKE IT OF PLASTIC—sell 20 million. New invention for large 
territory. Sta. B—Box 1324—Cleveland, Ohio. 


WANTED: 
six, eight, ten or twelve ounce units. 


Plastics. 
WANTED: 


with at least two six ounce machines. 


623, Modern Plastics. 


WANTED: 4 or 8 ounce injection mouldin 
i ones condition. State full particulars. R 


Injection molding machines. Immediate cash for 
Reply Box 622, Modern 


uire shop 


Complete injection molding plant. R 
eply Box 


100% cash. 


machine in first- 


y Box 624, Modern 
spot We MOLDS WANTED: Injection and/or jon 
molds for making self-shank buttons wanted. WILL PAY CASH 

FOR THESE MOLDS. Reply Box 625, Modern Plastics. 


WANTED: Plastics engineer with enone im design ons 


. y 
wi injection in. compute ond 
ye ty gull denis off cnpeutenen, 
. Reply Box 616, Modern Plastics. 
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: Medem Plastics 


BRESKIN PUBLISHING CORPORATION 
122 E. 42nd St. NEW YORK, N. Y. 














BAKELITE resins fortify wood to 
win the battle against heat,cold, 
sea water, and mold growth! 


Trees, too, are being called by “selective 
service”—harvested at maturity from our na- 
tion’s vast replaceable resources. And—thanks 
to plastics research—wood can now gain 
strength, and resistance to the elements, never 
before attainable! 

With the advent of resin bonding and im- 
pregnating, wood need no longer be limited 
in its use as “hardwood” or “softwood” —need 
no longer be looked upon as strong only with 
the grain. Through plastics research, hard 
woods may now be combined with softwoods, 
rare veneers bonded to less expensive core 
stocks, multiple plies crisscrossed for two- 
way strength. Thus, wood products gain the 
uniformity they have always lacked. 





The word “Bobelite” end the 
rdeontitying prodects 





PLASTICS THAT PUT 


“FIGHTING MUSCLES” 


IN WOOD! 


Bakevite Corporation, 30 East 42nNpD Street, New York, N. Y. 
Unit of Union Carbide and Carbon Corporation 


BAKELITE 


PLASTICS HEADQUARTERS 


BaKELITE urea and phenolic resin glues 
make possible a superior kind of plywood. It’s 
strong. It resists impact. It keeps its strength 
in spite of temperature changes and moisture 
—even sea water! Mold, which would feed 
and grow on natural glues, does not affect it. 

Too, BAKELITE saturating resins make pos- 
sible stabilized and densified woods that can 
form panel sections with a strength-weight 
ratio higher than that of most metals...molded 
woods that take varied shapes and forms. 

Combined with synthetic resins, wood can 
now serve better than ever before... in aircraft 
wings and fuselages, truck and trailer bodies, 
prefabricated houses, ship 
bulkheads and superstruc- 
tures. If you can use these 
fortified woods in essential 
production, the full co-opera- 
tion of Bakelite Plastics Head- 


quarters is at your service. 







































eet) AVENU 


= 


IS MORE THAN ONE ADDRES$ 
‘& 


ment, design, engineering, moldmaking and manu- 


To MANY manufacturers the logical source for 
plastics parts is ONE PLASTICS AVENUE. Engi- 

ers, designers, and other key men in many indus- 
tries know that it is the headquarters for a far-flung 
plastics operation which includes five plants engaged 
in the menufecture of compression and injection 
molded, laminated, and fabricated parts to specifica- 
tions. These plants have every facility for develop- 


LYNN, MASS. MERIDEN, CONN. 
PHILADELPHIA DETROIT 


GEN ERAL 


& 


facture. 

But ONE PLASTICS AVENUE means more than 
this, for it is represented by nine well-located sales 
offices staffed with experienced sales engineers who 
are ready to give you information, estimates and counsel 
on your plastics requirements. These services are yours 
for the asking. Write Section A-9 Pittsfield, Mass., or 
call at the nearest office. 


INDIANAPOLIS & FT. WAYNE, “IND. NEW YORK 


CLEVELAND CHICAGO 


DEPARTMENT 


) ELECTRIC 





